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PREFACE 

When the author was engaged in writing this book, he 
was often asked what he was writing about. The answer 
that the book was going to be about certain problems of 
logic almost invariably brought the reply ; “ About logic ? 
But why have you chosen such an abstract topic ? Why 
not write about something doser to life and more useful ? ” 

The position of logic in public opinion is indeed peculiar. 
On the one hand, compliments, like " He has such a 
logical mind 1 ”, and rebukes, like “ Where is your logic ? ”, 
are quite common and efEective. On the other hand, logic 
as a sdence or academic subject has the reputation of 
being something antiquated, scholastic in a bad sense, 
and utterly divorced from life. 

This has led the writer to state emphatically at the 
outset that the book, at least in its puipose, is primarily 
practical both m a broad and m a narrow sense of the 
word. 

In fact, this book had its origin in the writer’s attempt 
to find for himself some guiding thread in the maze of 
modem reasoning, sometimes so puzzling. The whole 
book IS a continuous efEort to work out practical devices 
for the solution of the concrete problems which confront 
us in actual everyday thinking. 

This practical aspect of D 3 mamic Logic must be con- 
stantly borne in mind, lest its whole conception be seen 
in the wrong light. 

In spite of its name and the position which it holds 
in a book the Preface is usually the last thing to be 
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written. Now that this work is completed my thoughts 
turn with gratitude to Dr. John Dewey for his valuable 
criticism during the preparation of the book. I also 
extend my sincere thanks to Dr- Wilham H. Kilpatrick 
and to Dr. Rudolf Pintner for their helpful suggestions. 
Lastly, I wish to express my deep appreciation of 
the spirit of comradeship with which Dr. Gladsrs C. 
Schwesinger gave her time reading the manuscnpt. 

B. B. B. 

D»e 4 tHb$r 1927. 
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2 THE lECHNiyUE OF CONTROV^EKSY 

of Me and philosophy. Defects in reasoning itself, m its 
method and technique, must also be responsible for that 
— and to no small extent. Our manipulation of facts, 
our habitual ways of thinkmg, our Logic also must play 
qmte a prominent and probably the most decisive part 
in mEildng our discussions so inefficient, loose, and incon- 
clusive. To what extent modes of reasonmg are mdeed 
important and decisive is probably nowhere seen so well 
as in disputes between a “ modernist ” m the broad sense 
and a person of strictly classical traditions, agam m the 
broad sense of the words. 

It makes no difference m what particular field of human 
expenence the conflict may arise It may be a dispute 
between a modernist and a fundamentalist, an Einsteiman 
and a strict Newtonian, an “ idealist ” and a “ prag- 
matist,” an admirer of classical hterature and a futurist, 
an old-fashioned pedagogue with definite ideals, methods, 
and " mmimum essentials ” and a modem educator m- 
terpretmg education as a growth, with greater emphasis 
on process than on output, and so on But in all cases 
the general attitude, the fundamental associations of 
reasonmg, the very grammar of thought, so to speak, of 
the debaters, when analysed, are stnkmgly different 

The opposition between the modem and the “ classical ” 
(in other words, that which is based on and selected from 
the past) introduces mto the problem of reasonmg a 
histoncal factor, the element of time. The temporal 
factor may be considered from two aspects . firstly, 
changes produced by tune m an individual or in a 
S3mchronous group of mdiiriduals, such as growth, matunty, 
and decay of an mdividual or of any given generation , 
and, secondly, changes brought about by time m the 
development of the human race or of a nation or of a 
group of nations as a whole. 

It will be more convenient to omit the former changes, 
partly because they would shed but httle light on the 
problem in question, and also because they will be dis- 
cussed m more detail later, m connexion with other 
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related problems. It is worth while, however, to dwell a 
little on the second kind of changes. 

One of the strikmg facts m the history of science is 
the comparative neglect of changes m ways of human 
thinking, of differences m the technique of thmking 
through different cultural epochs. Certainly we often 
speak of the mediaeval imnd as contrasted with the 
modem mmd, or of the difference between Oriental amd 
Western minds ; but usually by “ mmd ” is meant mostly 
the cultural backgroimd, the stock of mformation, certam 
attitudes, mamly ethicad, social, or aesthetic, or some- 
times typicad standardized s5mibols and combmations of 
ideas For it is an almost umversad conviction that the 
laws or norms of thinking aire nearly the same for all 
human bemgs and for all times. In other words, while 
the " psychological ” differences are fully recognized, the 
" logical ” differences generally aire hardly supposed to 
exist. Logic as the summary of the canons of human 
reasonmg is supposed to be always and for ever the 
same As it is sometimes concisely put, two tunes two 
has been and always will be four, for everybody and 
everywhere. This is to a very great degree tme, but to 
an even greater degree it may be false. It is enough, for 
instance, to set side by side Plato’s and Socrates’ dis- 
cussions, Anstotle’s treatise, mediaeval dialogues like 
Cur Deus homo, Oscar Wilde’s essays, Leo Tolstoy’s 
wntings, and the works of Kant and Dewey, m order to 
reahze that for different mmds and tunes, a difference m 
ways of thinkmg, m the techmc of reasonmg, m logic ^ 
itself, really does exist. 

I By logic here the actual habits of thought and the prevailing 
modes of reasoning are understood, but not their formulations and 
interpretation of the formulations Formulations and mterpretations 
of the supposedly umversal and etemad principles of reasomng have 
certainly been studied by Logic and Philosophy As a matter of fact 
this IS almost the only thing which Logic has treated smce mediaeval 
times To difierentiate between logic as actual ways of thinkmg and 
Logic as an organized disciphne, m the foUowmg presentation the 
former will be spelled with a small " 1 " and the latter with a capital " L.” 
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The curioiis fact that these differences have never been 
the object of a systematic scientific investigation and have 
been completely neglected by Logic as an organized 
science, must be explamed mostly by the one-sided 
attitude towards Logic which has been accepted. Logic 
has nearly always posed as an exclusively normative 
science, predeterminmg all mvestigation m every other 
field of knowledge, and has looked on itself as a prelimi- 
nary condition positively mdispensable to any inteUigent 
activity. Logic, either studied purposefully or acquired 
unconsciously, has always been considered the Propae- 
deutic to all other sciences and the very scienita scien- 
harum itself. This is, to a large degree, true , but again, 
to a no smaller degree, false. Logic, like all other sciences, 
haa not only organized and controlled the matenal with 
which it has dealt, but has itself also been controlled and 
organized by the matenal, that is, by actual human 
reasonmg In its ongm and growth, as far as any real 
growth has taken place. Logic, like all other disciphnes, 
has observed facts and made generalizations — laws — on 
the basis of the facts observed. In this sense, contrary 
to the traditional view, everythmg else — life, human 
actions and behaviour, all intellectual activities and 
sciences — are the mdispensable preconditions of and pro- 
pasdeutics to Logic. 

This double nature of Logic is well illustrated if we 
call Logic the grammar of thought On the one hand, 
m one of its aspects, the grammar of any language is 
certainly normative, but, on the other hand, it is also 
obvious that no grammar does anything else than register 
and systematize significant events m the hfe-history of 
the language. In short, grammar in its growth does 
but follow the development of its language. In other 
words, changes m grammar are possible only because of 
previous changes m language and because of the sensi- 
bihty (not always prompt enough) of the grammar to the 
hfe of its language. Logic, although of the same nature 
as grammar, has not shown any appreciable tendency to 
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follow the development of actual modes of reasoning, 
partly because the changes m thought-processes have 
been fewfer and less noticeable than m language, but 
chiefly because it has not possessed the needed sensibihty 
to the changes, and therefore has neglected the specific 
pecuharities of different historical tj^es of reasonmg. 
Nevertheless, these specific pecuhanties actually do exist. 

Let us take, for mstance, modem reasonmg as con- 
trasted with " classical.” Even after a rather hasty 
prelimmary mquiry, it is not difiScult to see that modem 
reasonmg does possess certain of its own specific typical 
characteristics. Thus, one of the most outstandin g of its 
features is, perhaps, the tendency to mcrease the exten- 
sion of abstract terms, to use them m the broadest sense 
possible. It looks, sometimes, as if certain abstract terms 
were obsessed with a peculiar kmd of impenahsm which 
makes them attempt to bnng nearly everythmg under 
their dommion and jurisdiction. For mstance, if we take 
the notion of “ sex ” or " love ” m the new psychology as 
compared with the former meamng of the words, we see 
the tremendous expansion of their meanmg. Nearly 
everythmg m human life now may be considered as a 
manifestation of " sex.” For any one famihar with 
wntings on psycho-analysis no lengthy testimony is 
needed ^ 

In modem religious thought the notion of rehgion itself 
provides a good illustration. From the old relxgxo as 
" the connexion between God and man,” or, as the de- 
fimtion given m the Twentxeth Century Dxctxonary* has 
it, " the recogmtion of supernatural powers and of the 
duty lymg upon man to yield obedience to these, the 
performance of our duties of love and obedience toward 
God,” rehgion has now become merely a certam general 
attitude or a chief mterest m Life. This again makes it 

1 See, for instance, J B Watson, Psychology from the Standpoint 
of a Behavtonsl, Philadelphia and London, 1919, p 201 , or S Freud, 
Collected Papers, London, 1924, Vol II, p 164 

* Chambers’s Twentieth Century Dictionary of the English Language. 
London, 1909, p. 788. 
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possible to consider as a religion nearly any interest or 
tendency of the human mind, if only it be sufficiently 
strong and persistent. 

In sociology the tendency of modem concepts to im- 
hnuted expansion is well exemplified by the notions of 
" society ” and " social.” In the terms of up-to-date 
discussion, everything, either in origin or m manifestation, 
IS so exclusively socied that it does not leave any room for 
the contrastmg idea of " individuality ” and “ mdividual.” 
The attitude is so definite that Albion W. Small even 
suggests the abohtion of the word " individual ” and the 
use of the word " socius ” instead. “ The socius is that 
hteral factor within the human whole which we now find 
in the place occupied by that discredited hs^iothesis, the 
individual.” ^ 

The most recent politics, theoretical and practical 
(Russia), has as its cardinal notion somethmg which 
mcludes within itself nearly everythmg . that is, the 
opposition between " capitalistic " and “ socialistic ” or 
" communistic ” or “ proletarian ” Everythmg may be 
capitalistic or proletarian — ^ideas, art, science, and any 
particular art or science, such as biology, language, 
appearance, dress, dancmg, and the hke. The notion is 
so impenahstic and aggressive that there is nothing m- 
credible m a story about peasants m a Russian village 
who, after the October revolution, in the endeavour to 
be ” loo per cent proletarian,” destroyed a flock of full- 
blooded cattle on the next estate, because they were 
“ bourgeois,” “ capitahstic ” cattle. 

The evolution of the meamng of the word " experience ” 
m philosophy is also very illustrative Instead of the 
" experience ” of the Greeks, which was contrasted with 
theory, or experience as agamst the intuition of the 
mystics, we now have expenence versus nothing, ex- 
penence in its broadest possible sense. It mcludes both 
ever3dJung that could possibly be experienced (aU possible 

1 Bodenhaler, m The Amencan Journal of Sociology , 26, 596!., 
March 1921 
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kinds of objects) and all possible expenencmg (eiU so-called 
subjective elements) or practically everything conceivable. 
“ Expenence is the ultimate umverse of discourse " ^ 

In the field of Education many ideas have passed 
through the same transformation. "Die notion of education 
itself, which primarily meant " schoolmg,” often some- 
thmg not very much beyond the mastery of the three R’s, 
has now come to be understood as “ a constant reorganiza- 
tion or reconstruction of expenence,” ® which is broad 
enough to cover nearly all manifestations of life Im- 
matunty, as the possibdity of growth and the abihty to 
develop, become the general characteristics of all hvmg 
bemgs. The modem conception of subject-matter mcludes 
a much larger range of situations and events than did the 
notion of subject-matter a few decades ago. The same is 
trae about the modem notions of method, curriculum, 
study, work, play, practical studies, disciplme, moral 
education, and so on All these concepts show a very 
pronounced trend towards a constant widenmg of their 
meanmg and a correspondmg mcrease of their content 
The above examples from different fields of modem 
thought illustrate clearly enough the centrifugal ten- 
dency of abstract terms towards constant and persistent 
expansion. It would be only natural to expect this 
" impenalistic ” tendency to be opposed to all fixed limits 
and defimte border-lmes , and this is actually the case 
This mtroduces another characteristic of modem 
thought, a dishke for definitions 

As Spmoza long ago pointed out, defimtion is always 
himtation , it is always a separation of what belongs to a 
concept from what does not In other words, it is the 
establishment of a defimte bamer around the dommion 
of a concept, so that it may not illegitimately claim a 
larger territory than is given to it by its definite meanmg. 

* Adapted from Bush m The Journal of Philosophy, 6, 175-6 (April, 
1909) See W H Kilpatrick, Source Book in the Philosophy of Educa- 
tion, Ne-w York, 1923, P I9 

* J Dewey, Democracy and Education, New York, 1920, p 91 
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Modem dynamic thinking cannot avoid opposition to 
every limitation upon the possible constant growth of its 
concepts, and is therefore rather hostile to definitions. 
From the pomt of view of logical technique and routme, 
the difference of their attitudes towards definition is 
probably the greatest difference between classical ahd 
modem thinking. 

The weU-known college story of the old-fashioned pro- 
fessor of phjreics who started his course by saymg, 
" Ph5^cs is a science which consists of two parts : one 
I am gomg to teach you now, and the other I have on my 
bookshelf at home,” well shows the part which definition 
played m mediaeval thinking. For the mediaeval nund, 
defimtion, good or bad or even only verbal, was often the 
alpha and omega of any knowledge and wisdom. Mediaeval 
scholars nearly always began with defimtion and would 
often finish with it. Their textbooks were sometimes 
nothmg more tham a collection of defimtions. But if we 
want to see how up-to-date a modem textbook is, we 
must note how many defimtions there are and where 
they are to be found. The farther they are from the 
beginmng and the fewer in proportion to the general 
content of the book, the more modem is the textbook. 

This retirement of defimtion is not a local event limi ted 
to elementary textbooks. In theory and m practice, there 
is no sharp border-hne or essential difference between 
elementary schools, on the one hand, and higher leammg 
or any form of scientific research, on the other ; so this 
attitude towards defimtions is creepmg into all studies 
and scientific mvestigations. Very instmctive umversity 
courses on the nature of thinking, for example, may 
proceed without a defimtion of what thinkmg is. One of 
the leading authorities on intelhgence-testing, m his course 
on measuring mtelhgence, defines mtelhgence as “ that 
which is measured by mtelhgence-tests.” 

But to what extent the defimtion is considered un- 
necessary m modem thinking, is probably best seen m 
the change of customs, of traditions, and, if it is possible 
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to say so, of good manners m semi-formal and informal 
oral discussions, which as a matter of fact are always the 
most influential and representative factors m the develop- 
ment of thought. Socrates’ reasonmg, Plato’s dialogues, 
and mediaeval disputations were to a very large degree 
only a hunt for defimtions. In any stage of the argument 
it was quite legitimate for ainy participant to ask for a 
defimtion, amd it wais the duty of the person asked to give 
the defimtion. If he could not give it, that was his fault, 
and a testimony to his mcompetence. In modem dis- 
cussion, to ask for defimtion, and especially to msist on 
it, may even appear hke obstraction, unnecessary hin- 
drance, or at least bad manners. Often the questioner 
himself IS put on the defensive by the answer, “ I cannot 
give the exact definition. Everybody can see from the 
context what I mean by that We do not need dry 
dictionary defimtions — anyway, they mean very little or 
nothmg and are of no use m flexible and creative thmk- 
mg.” And sometimes this is really the best possible, or 
at least the most practical, attitude towards the situation. 
For most people who use such terms as expenence, 
society, social, mdividual, environment, situation, subject- 
matter, Philosophy of Education, etc., fairly mteUigently 
have no defimtion of these concepts satisfactory even to 
themselves, and the attempt to find a defimtion would 
certainly hold up the mterrupted debate for a long 
time. 

As an mevitable consequence of this dislike and re- 
pudiation of defimtion, comes the loose and inaccurate 
use of abstract terms, which m turn results m sweepmg 
statements and so-called half-truths, which really are 
often but one-fourth, one-eighth, one-sixteenth truths and 
even smaller fractions. Indeed, if we do not know the 
exact meanmg of a concept, and consequently the range 
of facts and ideas mcluded m it, we cannot apply the 
concept m our judgment m any exact and defimte 
way. Thus it is small wonder that everywhere we have 
so many half-truths — advertisements, m papers, m 
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Lterature, and even in scientific and semi-scientific 
books. 

To present these tendencies, then — ^namely, the constant 
mclmation of concepts to trespass on their own border- 
Imes, the dishke of definitions, and the tendency to 
sweepmg statements — as the outstanding characteristics 
of modem thought looks, especially from the pomt of 
view of traditional Logic, like a defimtely severe, un- 
friendly, and disqualif 5 dng cnticism. It would, mdeed, 
be so if the situation were as simple as it may appear 
from the brief account here presented But actually it is 
by no means so simple. First of all, the tendency of 
abstract terms towards constant extension (the most 
important factor of all, of which the two other ten- 
dencies are only correlate inferences) is m itself only a 
form of the general tendency to broaden units of thought, 
to make our judgment more comprehensive. In other 
words. It is only a tendency towards abstraction and 
generalization, which is not only a process more than 
legitimate in itself, but is the very core and essence of aU 
our thmking, all our science, and all mtelhgence, if not 
actually intelligence itself. From that pomt of view it 
must a priori be not only not negative but highly con- 
structive On the other hand, the facts themselves, the 
practical results, stand veiy strongly for modem ways of 
thmkmg The most typical forms of modern thmkmg as 
characterized above are often to be found m the youngest, 
most vigorous, and probably most promismg sections of 
our science. 

For good or evil, but definitely and beyond doubt, 
psycho-analysis and behaviourisms m psychology, socio- 
logy, with emphasis on " socius ” and socialization, 
soaahstic ideals in pobtics, a more hberal spint in 
rehgion, pragmatic and postpragmatic philosophy, new 
education, and the like, will be for the immediate future, 
each in its particular field, very important factors. The 
new movements will be, directly or mdirectly, the mam 
means and sources of growth for the whole body of modem 
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science and avilization, and the reasoning closely con- 
nected with such vigorous intellectual activities cannot 
be entirely wrong 

The case of Education probably provides the best 
evidence of it. Among the newer disciplmes, probably 
the most consistent use of new ways of thmkmg and the 
best examples of them can be found m modem educational 
thought, especially in the Philosophy of Education, as it 
IS presented, for mstance, by Dewey. In this case, the 
constructive and creative power of the new reasomng is 
qmte distmct and unquestionable. The achievements of 
the new educational philosophy are especially mstmctive 
because its significance and its positive and, m the best 
sense of the word, progressive mfluence on educational 
thought are due not so much to any new matenals or 
facts put forward as to methods of attack and specific 
ways of reasoning. 

Thus the whole analysis of the situation shows that 
modem thmkmg exhibits two rather contradictory 
characteristics • on the one hand, certam considerable 
shortcommgs or even, from the standpoint of formal 
Logic, fundamental defects , and, on the other hand, 
efficiency, decided creative power, and the mtense satis- 
faction with which it IS accepted by the modem mmd. 

As an explanation of the apparent contradiction a 
hypothesis is here offered which will be the mam topic 
of the whole discussion, the principal points being as 
follows • — 

In its essence, the new reasomng is a great step forward 
and a much more efficient means for the rational com- 
prehension and interpretation of the umverse than was 
the old classical thmkmg. That is the reason for its 
creative and vigorous spint. But, bemg relatively young, 
the new reasonmg has not yet constructed and formulated 
any canons or norms of its Logic, and because of this 
either it is prone to go on in a haphazard way, to make 
mistakes and deviate from the right path, or it is forced to 
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express itself in forms of the old traditional thinking, which 
are not at all capable of fittmg mto the new reasonmg. 
This IS the cause of its shortcoimngs. 

The old reasoning is a generalization of experience m a 
static universe where motion is only an mcidental, transi- 
tional, " imperfect ” element, where everything consists 
of absolute, separated types or entities, stamped once and 
for ever, and where a few mcidental and atypical cross- 
breed forms are considered to be deformities and per- 
versions of the real realities The Logic of this reasonmg 
IS based on and is an outgrowth of the law of thought : 
“ A is either B or non-B.” 

The new reasonmg is budt on the expenences of a 
d3mamic universe with motion as its essence, and with 
ceaseless change as its characteristic aspect, a umverse 
conceived as a contmuous succession of different but 
interrelated phases of one process which are aU relative 
to each other, and perpetually flow one mto another. 
The Logic of this reasonmg must have as its foimdation 
and root the law, “ A is B and non-B at the same time ” 
Only such a Logic can be a rehable gmde m a dynamic 
umverse and can satisfy the modem mmd, which realizes 
more actively than ever before that we hve m a world 
always new and changing every moment. 

The mam steps m the construction of a new technique 
of reasoning may be outhned m follows • Smce workable 
and efl&cient canons of reasoning can be established only 
on the basis of generalizations from concrete samples of 
actually existmg and efficiently functioning thmkmg, we 
have to start with an analysis of the most successful 
branch of modem thought, namely scientific reasonmg. 
Even a brief survey of it mdicates as its typical character- 
istics the followmg tendencies : an emphasis on continmty 
as contrasted with the principle of completely water- 
tight compartments ; relativity and interrelation as 
opposed to absolute, mdependent, eternal entities ; evolu- 
tion and djmamism versus static, unchangeable reahty ; 
pluralism of conceivable possibihties versus the exclusive. 



PUZZLE OF MODERN REASONING 


13 

dogmatic assertion of a certain possibility as the only 
one conceivable. 

These four tendencies can be in turn illustrated by 
{a) Maxwell’s electro-magnetic theory of light, arrangmg 
m a contmuum such seemingly different phenomena as 
sunhght, different colours, ultra-violet and infra-red rays. 
X-rays, and Hertzian waves ; (b) the modem concept of 
species m biology or of elements m chemistry ; (c) the 
modem theories regarding the evolution of the solar 
system, of our globe, and of the chemical elements and 
life on it ; (d) the simultaneous existence of the geometries 
of Euchd, Lobachevsky, and Riemaim. 

These four tendencies are all closely mterrelated, and 
each of them is actually an outgrowth of others, but from 
the methodological and logical points of view the emphasis 
on continuity is the most important A more detailed 
anal3^is of a smgle sample of modem reasonmg, namely, 
of Dewey’s Interest and Effort, reinforces the statement. 
We see that here all the problems involved are solved by 
consistent and thorough appbcation of the same method — 
the establishment of contmmty between contrasted con- 
cepts or competmg hypotheses 

Acceptmg this idea of contmuity as the fundamental 
postulate and guidmg principle, we apply it to an analysis 
of reasonmg itself, and start by establishmg contmmty 
between different kmds of cognitive activities. 

In the hght of the contmmty prmciple, it is easy to 
see that actually there are no sharp dividmg-lmes between 
perception and conception, subjective and objective, 
apprehension and comprehension, judgment and mference, 
deduction and induction, “ mtmtion ” and reflective 
thmkmg. 

All these cognitive activities can be thought of as 
different forms of judgment, since they are all combina- 
tions of the same elements, only taken m different pro- 
portion. These elements can be represented by the 
foUowmg s5rmbols. Po =previous experiences pertment 
to the issue or problem, or uncertamty mitiating the 
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piece of reasoning in question, if these expenences are 
sufficiently organized around the problem. Pn =ex- 
penences of the same kind but not sufficiently organized 
in respect to the problem in question. Ni =new or present 
cognitive experience, m its elements identical to certain 
previous expenences. Nd =the elements of the new 
expenence considerably different from previous expen- 
ences. R =the rate of the fusion of the Po and Ni -l-Nd. 
C— the degree of complexity of the cogmtive umt m 
question. If we take A to represent any cogmtive activity 
or any unit of thought, then this can be expressed by the 
following formula • 

A = ^[(Po + Pn) + (Nn- Nd)]‘^. 

If R is great, A will represent “ mtmtion , if R is quite 
small, A will be reflective thmking. If Pn +Nd>Po -l-Ni, 
the unit of thought will be mduction , if Po -l-Ni>Pn -f Nd, 
it will be deduction. If Ni -i-Nd>Po -l-Pn, the cognitive 
expenence wiU be objective , the reverse relationship will 
stand for subjective experience, and so on. 

This unified and quantitative conception of thought- 
processes IS methodologically very helpful, since it wiU 
enable us to analyse them better and to make broad 
generalizations which can be apphed, with certain modifi- 
cations, to all kmds of cognitive activities Generaliza- 
tions made in this way wiU constitute the prmciples of 
dynamic Logic. 

The first prmciple— the Principle of Polanty— deals 
with a very familiar tact, that any cogmtive activity is 
based on contrast and differentiation Without warmth 
we should not know what cold is, and where there are no 
competing h5qx)theses there is no reflective thinkmg. 
Generally, no umt of thought has any meanmg without 
its opposite ; that is, umts of thought always function m 
pairs, or, in other words, no A functions without its non-A. 

The second prmciple — ^the Principle of the Partial 
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Functioning of Concepts — ^is concerned with another very 
important phase of reasoning — the techmque of the 
mergmg of a new experience with previous expenences 
Obviously, reasonmg is essentially a union of a new 
experience with previous expenences which constitute the 
mmd, but how this takes place is not qmte clear. It is 
helpful to thmk of this process as if the new expenence 
were entering the structure of the mind, bemg attracted 
by a pair of concepts or centres of crystalhzation which 
at any given moment determme the development of the 
reasonmg process. Gmded by the pair of opposites, the 
new expenence eventually settles somewhere between the 
two poles at a distance from the poles mversely propor- 
tional to its likeness to each of them. Smce any concept 
may form a pair of poles with an almost mdefinite number 
of other concepts, it is obvious that any concept m any 
smgle case functions only in one of its possible aspects. 
Which aspect of a concept will function, is determmed 
always by the other concept formmg the pair This is 
the essence of the Prmciple of the Partial Functionmg of 
Gmcepts. 

The next prmciple — the Prmciple of Contmmty — deals 
with another important aspect of the reasoning process — 
with the growth and accumulation of knowledge The 
accumulation of knowledge " along a certam Ime ” is an 
arrangement of as many different expenences as possible 
between the two poles determinmg “ the Ime ’’ of know- 
ledge in order of the degree of their likeness to the poles. 
It IS very much hke an arrangement of soldiers m a 
line m order of their heights. The smaller the mtervals 
between the soldiers, the stronger the Ime. The closer 
the experiences are to one another in their continuum 
between the poles, the more thorough and better the 
knowledge. The expert on human mteUigence must not 
only know that there are stupid people and clever people, 
but must also know all gradations of human dullness and 
brightness from idiots through the feeble-mmded, morons, 
dull, average, bright, very bright, and exceptionally 
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gifted, up to geniuses. When very many different members 
of a contmuum are established between the poles and the 
difference between any two neighbourmg terms is very 
small, then the degree of contmmty reached is very high 
and it IS almost impossible to see the qualitative difference 
between the terms of the contmuum Each of them 
defimtely bears characteristics of both the opposite poles, 
or, in technical terms, each A becomes both B and non-B. 
AH this constitutes the Principle of Continuity, which 
runs • The essence of d3mamic reasoning is the establish- 
ment of continuity between two opposite poles of a unit 
of thought, which tends to termmate m reahzation of 
their quahtative identity. 

The fourth principle — ^the Principle of Quantitative 
Indices — deals with the organization, use, and especially 
communication of our cognitive expenences. • If we 
determme the field of our problem or the direction of the 
accumulation of knowledge by a pair of opposites ; if we 
further accept theoretically the continmty between the 
poles and actually construct the contmuum between them , 
all this will not be enough for efficient social use of our 
knowledge If, for instance, we propound the question 
whether people are or are not responsible for their actions, 
and then accept that they are both responsible and not 
responsible, this will not help us much m understanding 
the problem of responsibility generally and in discriminat- 
mg between different cases of the responsibihty. We 
must know to what degree people are responsible and not 
responsible m each given case Generally speakmg, to 
know that A is both B and non-B is not enough ; we have 
to know also to what degree it is B and to what degree 
non-B. And this is the essence of the Principle of 
Quantitative Indices : No statement has any definite 
meaning without a certam quantitative index. 

These four pnnciples, if taken as mdependent, static, 
and absolutistic statements, possess only descriptive value. 
But if taken m the spirit of contmuity, relativity, and 
dyna mi s m , they become normative. For mstance, if we 
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think of the idea of polanty as a continuum between 
very vague contrast and definitely stated, sharp opposition, 
or of the idea of contmmty as a contmuum between 
identity and separation, then each prmciple acquires its 
normative counterpart. 

I. An A must never be used separately from its non- A. 

II The pairs which determine which aspect of a con- 
cept IS put into operation must be exphcitly expressed. 

III. Efficient thinking must start with an assumption 
of contmmty m potentiahty and work for its actual 
realization. 

IV. The quantitative value of any unit of thought 
must be exphcitly mdicated, preferably m terms of 
objective contmuum-scales between the two poles of the 
opposites. 

The practical value of these normative pnnciples will 
doubtless be best understood by seemg m what the 
violation of each of them results. 

The violation of the first principle leads to meamngless- 
ness , for mstance, to deprive egoism of its opposite, 
altruism, and say that all human actions sure egoistic, 
practically robs the term egoism of all its meamng. To 
restore it, we are forced to mtroduce vanous modified 
egoisms opposed to each other — ^narrow and broad, social 
and anti-social, desirable and undesirable, and so on 

Neglect of the second prmciple results in ambigmty, 
as may be illustrated by the use of the word " natural,” 
which, if used by itself, may mean " m accordance with 
laws of nature ” (opposed to supernatural), or " common ” 
(opposed to unusual), or “ simple ” (opposed to fanciful), 
or “ normal, proper ” (opposed to perverse). 

Unwillingness to follow the third principle results in a 
hopeless deadlock m reasonmg or m argument. Argu- 
ments as to whether experience is an active or a passive 
affair, whether pla3ang tennis is physical or mental 
activity, whether human bemgs are products of heredity 
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or of environment, whether mathematics is a practical or 
a theoretical disciplme, and so on, are obviously endless, 
unless the answer " both ” is accepted. 

Neglect of the fourth pnnaple leads to utter confusion 
and mefi&ciency. Merely to say that carrymg a piano, 
as wen as memorizing a poem, was both physicjd and 
mental activity, without further modification, would not 
be very enhghtemng^ To describe Socrates and a pro- 
fessional gambler as persons both honest and dishonest 
without any indication of the proportion of honesty and 
dishonesty m each case would hardly help to encourage 
honesty and combat dishonesty. 

It IS worth while to notice that the Dynamic Logic of 
Included Middle is not a flat repudiation of the Static 
Logic of Excluded Middle, nor a substitution for it of 
somethmg entirely incompatible with it. In fact, Dynamic 
Logic IS only a more mclusive system which contains 
Static Logic as a part of itself, smce the cases where A is 

99 9999 per cent B and o ooo i per cent non-B 

closely correspond to Static Logic In other words. 
Dynamic Logic is not absolutely relativistic, but rela- 
tively relativistic, and therefore highly consistent and 
comprehensive. 

Tlus h5T)othesis, like every fundamental issue, has 
many different aspects and correlated problems to be 
considered. Therefore, before the nature and pnnciples 
of the new logic are discussed at length (Chapter V), 
certam mtroductoiy problems must be taken up. First 
we have to review and cntically to evaluate certam 
prehmmary assumptions underl5rmg any practical reason- 
mg and commonly used as cntena for accepting or 
rejectmg statements (Chapter II). At the same time we 
shall see better the logical nature of the puzzhng pieces 
of reasonmg called sophisms, which will also brmg some 
light on the problem of the difference between static and 
d3mamic reasonmg. Secondly, it must be made clear 
what is here understood by the term Logic and what is 

1 To have an idea how it can be done better, see the table on pa«B 174. 
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the relationship which it. Logic, bears to other disciplines 
(Chapter III). Then, since a special emphasis is put here 
on the descriptive aspect of Logic, the general cultural 
background of which the classical Logic was an out- 
growth must be discussed, and finally also the modem 
reasonmg on which the new Logic is to be based must be 
analysed (Chapters III and IV). This order of topics will 
be observed m the followmg presentation. 



CHAPTER II 


SOPHISMS, PARADOXES. AND COMMON SENSE 

Paradoxes of yesterday are truths of to-morrow 

— E R DB LabotjuilYb. 

If the difference between classical and modem thinking 
IS so fimdamental and the discrepancy between the two 
ways of reasonmg begins at the very starting-point, in 
the most primary assumptions, like “ A is either B or 
non-B,” it is qmte obvious that aH the tools of classical 
thinking, all its notions and propositions, cannot be 
accepted by modem thmkmg without a thorough exam- 
mation and criticism. The situation is very much like 
the relationship of Euclidean geometry and that of 
Lobachevsky. Because the two geometnes disagree on 
the fundamental axiom of parallel hues, aU the other 
propositions of Euchdean geometry must be accepted or 
rejected by Lobachevsky’s, not on the groimd of their 
standing in the traditional system, but only on the ground 
of their agreement or disagreement with the chain of 
propositions of Lobachevsky’s whole system. If the 
statements of classical logic are directly or mdirectly 
based on the Law " A is either B or non-B,” rejected by 
the new logic, then all of them automatically, so to speak, 
are out of tune with the new logic and by themselves 
are not in the least authoritative nor acceptable to it. 
Being generally not authoritative for the new logic, the 
standards of traditional thinkmg certainly cannot be used 
as a criterion for accepting and especially for rejecting 
any statement, when the new reasoning is presented or 
di^ussed. 

This assumption in a general form may already look 
quite legitimate and reasonable, but in order to see its 
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full practical importance it is necessary to review certain 
specific forms of device for rejectmg unacceptable notions, 
which are generally much in use and will probably be 
used against the new reasoning. Among the devices 
easiest to use m attack and hardest to parry is that of 
calhng the unacceptable statements sophisms or paradoxes 
or claunmg that they are contrary to common sense. 

Generally speaking, the strongest pomt of the method 
of attack is that usually no specific reasons are given for 
rejectmg the statements m question In the best cases 
it is argued that the proposition directly contradicts the 
most fundamental, mdisputable axioms of human reason- 
mg. But m the discussion of the new logic, the strength 
of this argument turns out to be exactly its weakest 
point, because the new reasoning already starts with the 
hjqxithesis that the traditional fundamental laws of 
thought are not only disputable but wrong. In order to 
realize distinctly that it is not enough to classify some- 
thmg as a sophism or paradox in order to disqualify 
It, it will be of great help to see what, after all, are 
the so-called sophisms, paradoxes, and “ common sense ” 
arguments. 

First of all, what is here meant by a sophism ? In 
modem works on logic there is a definite tendency com- 
pletely to identify sophisms with fallacies, and often to 
drop out the term sophism altogether. But m non- 
technical wntmgs and m everyday speech generally, one 
may see a rather pronounced difference between the 
notions of mere fallacies and sophisms. As the dictionary 
definitions show, two elements are mherent in sophisms ; 
(a) a conscious and even dehberate attempt to twist the 
truth , and ( 6 ) a high degree of apparent correctness of 
reasonmg.^ 

The former element, bemg entirely psychological, has 

1 Webster's Dictionary defines sophism as " an argument esp a 
formal one intended to deceive , also an argument embodymg a subtle 
fallacy, but not mtended to deceive " Chambers's Twentieth Century 
Dictionary regards it as “ a specious fallacy " 



22 THE TECHNiyUJi OE CO>J1 ROn^RSY 

very little interest for Logic proper ; it explains only the 
attitude towards a certain piece of reasoning, and does 
not bring any light on the technique of reasoning involved. 
But the latter element, the special difficulty m discover- 
ing any mistake in reasoning which contradicts all 
experience, cannot be neglected without loss in exactness 
of definition and failure to distinguish and register a mode 
of human reasoning quite specific and significant-in- 
itself. Most of the fallacies: petitio prtnctpti, xgnoratxo 
denchi, post hoc— propter hoc, etc., are well-formulated 
false procedures, definitely contradictory to certain 
logical canons, and, if any concrete case of the fallacies 
IS presented, it is possible to classify it fairly precisely 
and to show clearly why it is classified m that particular 
way. But, besides these, there are pecuhar examples or 
models of reasonmg which are either clearly contradictory 
to all our expenence or obviously tricky, but nevertheless 
cannot be classified as a particular case of a certain 
definitely illegitimate logical procedure. Often, mdeed, 
the mistake itself can hardly be found out or located. 
These pecuhar whims of human reasonmg are what is 
here meant by the term sophism. To be quite specific, 
the sophisms which are important from the standpoint of 
the discussion of the new logic may be enumerated at 
once. They are Zeno’s arrow, Achilles and the tortoise, 
the beard or heap sophism, and the impossibility-of- 
leammg sophism. 

The life-career of the sophisms is extremely mstructive, 
and even dramatic. They are very old, nearly as old as 
human thought itself, at least as European bought, in 
an organized and self-conscious state. But, though so 
old, they have even now more than an archaeological 
interest. Through all the centuries, they have not worn 
themselves out, but, on the contrary, have been an 
undymg challenge to human mtelligence and wits, which 
is not satisfactorily answered at this day. 2^o’s sophism 
was one of the greatest philosophical issues of his time, 
and divided the best mm(k mto believers m the possibility 



SOPHISMS, PARADOXES, AND COMMON SENSE 23 

of motion and philosophers who thought that it was 
impossible, being mcomprehensible to the human mmd. 

There is something really charming and even refresh- 
ing in the firm, unsophisticated faith in the power of 
human reasoning exhibited by the first promoters of the 
sophisms ! It looks so odd, especially to us who hve in 
an essentially positivistic age, when nearly every broad 
inquiry starts with doubt of everything. To refuse to 
accept " facts ” as contradicting Logic I To us it seems 
almost incredible, but that the situation was not so 
simple as it appeared at first sight was quite well pointed 
out by the great Pushkin in his short poem Motion, 

MOTION 

A sage once said there was no motion here 
Another walked, makmg no more reply , 

Which answer, as a witty one, was lauded 

But hsten, 1 recaU another case 

Daily the sun creeps westward through the sky , 

Yet was old, stubborn Galileo not right ? * 

On the other hand, about twenty-five centunes after 
Zeno, one of the most up-to-date philosophers of our 
time, Bergson, discusses the other form of the same 
sophism, “ Achilles and the tortoise,” shows that previous 
explanations miss the point, and presents his own new 
solution of the ancient puzzle.* This alone presents 
enough evidence that sophisms, in spite of their age, 
have not lost their mterest and vigour, but a more 
detailed analysis of them wdl prove it more defimtely 

The situations and objects discussed m the sophisms 
are qmte unlike each other and look as if they would 
have nothmg in common — ^a fljnng arrow, a beard, the 
impossibility of leammg, a race between a fast runner 
and a tortoise These are wholly unconnected ideas, but, 
contrary to their appearance, all the sophisms are very 

I The English version by Edgar di Evia 

* H Bergson, Txme and Free Wtll, London and New York, 1912, 
p. ii3f 
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similar in their logical nature. They all deal with the 
problem of continuous change. 

Zeno’s arrow sophism presents the simplest and most 
elementary form of the problem — contmuous change of 
position in space, that is, motion. He tnes to prove its 
impossibihty by reasonmg somethmg like this ; If an 
arrow reahy moves, it is something which exists. Every- 
thmg existmg exists in Time and Space If this is so, 
the arrow in any definite given moment of Time is m a 
certain definite position m Space ; but if this is so, the 
arrow must actually remain still, not movmg, and thus 
its motion is generally impossible. The cham of reasomng 
looks quite correct, logical, and convincing What makes 
It worse IS that m fact it ts correct from the pomt of view 
of classical logic. The flaw or mistake in the reasonmg 
is the hidden assumption that at one and the same time 
any body may be m only one place. That is the specific 
form in which the genersd " law of thought,” ” A is either 
B or non-B,” manifests itself m this case But take for 
granted the opposite assumption that ” any body may 
be at one and the same time m many places,” which 
would be an eqmvalent to the situation of the general 
law ” A is both B and non-B,” and the puzzhng sophism 
ceases to be a ” specious fallacy ” leading to absurd 
conclusions, and becomes qmte an acceptable piece of 
reasoning, such as this : ” The arrow does exist ; it can 
be m many places m space at the same time, and con- 
sequently it can move ” As may now be seen, what gave 
the sopl^m a bad connotation was only its one hundred 
per cent loyalty to traditional Logic. 

The " beard ” sophism faces the same problem of 
continuous change, not now in position in space but in a 
process, t.e , £iny happening in our environment with 
possible mcreases and decreases m its mtensity or rate. 
As an example of such a process, a beard is chosen The 
reasoning runs as follows : Somebody is asked whether 
one hair constitutes a beard or not. The answer being 
" No,” he IS asked agam whether 300 hairs constitute a 
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beard. The answer being “ Yes,” he is asked the same 
question about 2, 299, 3, 298, 4, 297, 5, 296, and so on, 
hairs, to which for a tune he answers " No ” and ” Yes ” 
m turn. But obviously a moment will eventually come 
when he wiU be dnven to admit that of two collections 
of hair different only by one single hair, let us say 68 and 
69, one, 69 hairs, would constitute a beard and the other, 
68, would not. Then, after all this questioning, he is 
placed in the absurd position of havmg to give reasons 
why that 69th hair will at once make a beard from some- 
thmg which is not a beard, or why taking one hair from 
the bunch of 69 hairs on somebody’s chm wiU cause it 
to cease to be a beard Here again the situation remains 
absurd so long as we chng to the law ” A is B or no^B,” 
which in our case makes the collection of hair to be either 
beard or not beard. But if we admit that some collections 
of hair, for instance, roughly speaking, between 40 and 
100 hairs, are both beards and not beards, all element of 
absurdity disappears at once 

The sophism which claims to prove that no leammg 
is possible gives an illustration of the embarrassment 
created by traditional logic in passmg judgment upon 
processes of the so-called mner or mental life. Dewey 
presents it in these words : “ The Greeks acutely raised 
the question. How can we learn ? For either we know 
what we are after, or else we do not know. In neither 
case is leammg possible, in the first alternative because 
we know already ; in the second, because we do not know 
what to look for, nor if, by chance, we find it, can we tell 
that it is what we were after.” ^ Agam, what makes the 
reasonmg a sophism is the assumption that our state of 
mind must be either knowledge or not knowledge — B or 
non-B — and again all the confusion disappears when we 
admit that we can know and not know somethmg at the 
same time. 

Taken in a broad sense as symbols and generalizations, 
the three sophisms embrace practically the entire scope 

‘ Democracy and Education, p 174. 
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of all our possible experience : (i) the abstract, graphic 
equivalent of any conceivable change and of any ex- 
perience (the motion problem), (2) changes in the outside 
world (the beard) ; jind (3) changes related to ourselves 
(learning). In all three cases we come to absurd, un- 
acceptable, conclusions if we follow the static traditional 
logic. This simple fact, if thought over and appreciated 
at its full value, shows the tremendous significance and 
instructive importance of the sophisms. Incidentally, it 
IS now possible, after havmg found the general elements 
among the sophisms and after having seen their hkeness 
in logical procedure, to stop callmg them generally 
sophisms, as opposed to other specified fallacies. They 
can now be considered as formmg a new specific group 
of fallacies, which may be christened something like 
" unconditioned followmg of the fundamental laws of 
traditional Logic.” 

It is true that, strictly speaking, from the standpomt 
of traditional Logic itself sophisms can hardly be classified 
as fallacies, and here emerges the dramatic aspect of the 
life-career of the sophisms For many centunes they were 
labelled by traditional Logic as “ specious fallacies ” or 
” fallacious arguments designed to deceive ” and treated 
as somethmg like outcEists or evil spints of Logic , and, 
as a matter of fact, all this disgrace and the hard names 
came only because the sophisms were one hundred per 
cent loyal to the spint and letter of traditional Logic and 
m a certam way were its most t3q)ical examples 1 On 
the other hand, the active part which the sophism 
played m the histoncal development of reasoning must 
not be overlooked When, after the contest between 
Herachtus’s dynamic “ irdvra ” and Parmemdes’ 
static " What is, is,” the former principle was defeated 
and Aristotle put humanity for centunes into the three- 
walled prison, very comfortable and wonderfully organized, 
but nevertheless a prison, of his Authonty, Philosophy, 
and Logic, the sophisms, m the innermost stronghold of 
static Logic, by the very fact of their existence rebel- 
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liously proclaimed that the wonderful prison was not 
perfect in all respects and that beyond its walls there 
was Life, and Truth also. Like old, stubborn Galileo, 
they never ceased to shout mto the face of the static 
philosophy of life, " Epur si muove 1 ” 

To call a statement a paradox, after labelling it a 
sophism, IS usually the next step in the defence agamst 
an unacceptable proposition. The formal definition of a 
paradox usually reads somethmg like this ; "A state- 
ment seemingly absurd or self-contradictory in its terms, 
but really true.” The definition presents the paradox as 
something exactly opposite to a sophism ; the former is 
seemingly false but really true, and the latter apparently 
true but really false. The real truthfulness of a paradox, 
finally admitted, as would be expected, should make it 
a thoroughly rehable and highly vahd statement, but as 
a matter of fact, in the process of reasoning or argument, 
paradoxes are never recognized as true statements of 
quite a goo^ standing. They usually seem to lack in 
efficiency, m abihty to carry on, in other words, in prag- 
matic value. A paradox is nearly always self-centred, 
and tends to remain in " splendid isolation ” Nearly 
everybody has witnessed how, sometimes, an mteresting 
statement is excluded from discussion by the remark, 
" Oh certainly, that is a bnlhant paradox,” or a clever 
argument disqualified by an answer, " Oh, you cannot 
prove anythmg to us by your paradoxes." On the other 
hand, however, the human mind loves and admires 
paradoxes. They possess a fascmation and irresistible 
attraction for the mass ot men as weU as for individual 
gemuses The most common epithets for a paradox are 
" br illian t,” " bold,” “ clever.” In peiradoxes there is 
always something audacious, hvely, refreshing, mspirmg, 
and entertauung. They stimulate thinking, pomt out 
new and unexpected possibilities of life and new avenues 
for thought. Many proverbs are m the form of paradox. 
” The shortest way there is the longest way round.” 
Proudhon’s paradox, " Property is theft,” is often danger- 
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onsly convincing. One of the greatest books ever written, 
Carlyle’s Sartor Resartus, is a continuous paradox from 
beginmng to end. Half of the captivating charm of 
Nietzsche’s maxims is that they sound hke paradoxes. 
Many sa3angs of Christ were paradoxes to his contem- 
poranes. The most bnihant and entertainmg modem 
English authors, who are also keen and penetratmg 
dissectors of the intncacies of life, are probably Oscar 
Wilde, Bernard Shaw, and Chesterton. Subtract para- 
doxes from their writmgs and not very much will be left. 

The double nature of paradoxes, their mefficiency m 
systematic reasoning or argument and then: tremendous 
attractiveness to the human mind, may be understood 
better if the definition of paradox given above (as com- 
pared with sophism) is expressed in more defimte, more 
exphcit wording A sophism, it was said, is reasoning 
apparently true, but really wrong In a more exphcit 
form it would read, " a reasonmg m accordance with 
traditional logic, that is, with the law that ‘ A is either B 
or non-B,’ but contradictory to expenence.” In the same 
way a paradox may be defined as reasonmg apparently 
mcorrect but really true, or " reasoning contradictory 
to traditional logic but confirmed by expenence.” In 
fact, paradoxes always contradict the law of static logic, 
” A IS B or non-B,” and are always an expression of 
the law of dynamic logic, " A is B and non-B simul- 
taneously.” 

An analysis of any paradox would illustrate it. Some- 
body has corned this statement ; “ The most original 
people are frequently those who are able to borrow most 
freely.” The first impression of the proposition, as of any 
paradox, is that somethmg is the matter with it. In other 
words, that it contradicts somethmg which we have been 
accustomed to consider true and nght. In this case it 
IS the idea that “ by definition ” an ongmal person is 
somebody who creates and works out his own ideas by 
himself and independently. He does not imitate others, 
nor repeat the notions of other people Without this 
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definition, so familiar to us, our paradox would not be a 
paradox, but just a commonplace statement, a platitude. 
The conventional defimtion is certainly true and qmte 
nght, if (and this is a very important " if ”) only it is 
not understood in the spirit of static logic, as absolutely, 
one hundred per cent true, exclusive of all possible con- 
tradictory propositions Indeed, it is obvious that nobody 
can have any ideas worked out exclusively by himself. 
In other words, a person without any chance to borrow 
ideas from others, and isolated completely from human 
society, would not be able to have any ideas at all, either 
borrowed or his own. In reahty, such an extreme case 
certainly cannot occur, but the tendency in that direction 
may be often observed together with its very harmful 
consequences E. Thorndike m his address on Education 
for Initiative and Originality condemns the tendency 
severely, and definitely backs our " paradox.” Says he : 
" Ongmality in mathematics or salesmanship is consis- 
tent with the most complete conformity to social customs.” 
“ The truly mdependent mmd does not make less use of 
other men’s ideas than the servile thmker, but more.” 
“ For a man whose every thought was onginal we should 
have to go to our hospitals for the msane . . ” ^ 

As far as such a one-sided understandmg, m the spint 
of the above definition, of the notion of origmahty exists 
and mfluences our thmkmg, the need for and the function 
of the above-mentioned paradox is obvious. It goes to 
balance the situation, to emphasize the harmfulness of 
the static one-sided pomt of view, and reminds one of the 
truth of the contradictory statement. In other words, 
it goes to prove that A is not only and exclusively B but 
at the same time non-B also. 

When Oscar Wilde drops an aphorism like " A mother 
who doesn’t part with a daughter every season has no 
real afiection,” • it looks like a paradox, only because we 

1 £. Thorndike, Education for Inthaitve and Ongtnaltty, New York, 
1919, pp. 4, 6 

* The Prose of Oscar Wilde, CosmopoUtan Book Corporation, New 
York, 1916, p. 668. 
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have got accustomed to thinking of affection as something 
which attracts us to the object of our affections. As long 
as we think of the attraction as somethmg absolute, 
exclusive, incompatible with separation, we see in the 
aphorism a paradox, and thereby testify to its necessity 
for straightening up and balancmg our reasonmg. The 
fact that a paradox is always somethmg counterbalancmg 
some one-sided attitude, and therefore impossible without 
a contradictory statement tendmg to become exclusive, 
IS seen best m the paradoxes where both statements are 
given, so that each of them looks like a paradox For 
example : " There is only one thmg m the world worse 
than being talked about, and that is not bemg talked 
about;” or "In this world there are only two tragedies; 
one IS not gettmg what one wants, and the other is 
getting it. The last is much the worst, the last is the 
real tragedy.” ^ 

To sum up : paradoxes in their logical nature are a 
realization m practice of the reasoning based on the law 
“ A is B and non-B,” and that is what makes them so 
fascmatmg and explams why the human mmd responds 
to them m such a definite, emphatic way. We, without 
complete realization of their logical mission, distmctly 
feel that they are somethmg new, creative, badly needed, 
and very promismg. The reason why paradoxes, on the 
other hand, hke gorgeous double flowers, are often some- 
what sterile and mefi&cient, hes m the fact that, bemg 
reasonmg in the right spirit and correct direction, they 
lack orgamzed method and defimte rules of the standard- 
ized procedure of reasonmg m accordance with the new 
spmt. They are very much like a lughly gifted, ingenious 
pianist who possesses but veiy poor technique £ind some- 
times, m spots, gives most enjoyable moments, most 
wonderful mterpretations, but m the long run and m 
the general development of the art of piano-playing is 
of httle significance and influence, being handicapped, 
isolated by his poor technique. The same may be said of 
^ Oscar Wilde, op at , pp 606, 631 
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paradoxes. Poor technique and lack of organized canons 
of the new logic make them more interesting than work- 
able. Assuimng quite soundly that A is B and non-B, 
they fail to indicate to what degree A is B and to what 
degree it is non-B, and the lack of that quantitative 
index makes them of little value pragmatically. 

It was mentioned above that first to label it sophism 
and then to label it paradox are very often two consecu- 
tive stages in the defence against an undesirable pro- 
position. But the first step m the defence is usually the 
appeal to common sense. A good illustration of this 
would be the discussion which often follows an attempt 
to present to some conservative mmd certam pomts of 
Emstem’s theories, such as curvature of space or decrease 
m mass with mcreased speed. The first reaction frequently 
IS : “AH this IS positively absurd, as is obvious to any- 
body who has not yet entirely lost his common sense ” 
If this hne of defence is broken, the new one sounds 
something hke this : “ That is just a clever sophism, one 
of the many mathematical sophisms by which you can 
prove that two is equal to five, or somethmg even more 
absurd “ If it is made clear that there is no reason to 
consider the proposition a sophism, the last resort is the 
statement : “ AU right , after all, all this is only a wild 
paradox which proves nothmg ” 

But the first step of all is usually the appeal to 
" common sense,” and it really is a tremendously jpowerful, 
though not very practical, defence It is somethmg hke 
the German “ Big Bertha ” If the projectile hits its 
goal, everything at that spot is destroyed completely and 
for ever. But if, as m most cases, the shell lands far 
away from its target, the whole proceedmg is only a waste 
of tune and energy. 

The meanmg of common sense is very broad, or, rather, 
it IS a conglomeration of several notions. From a practical 
point of view there are three mam meanings for " co mm on 
sense.” (i) The power of non-rational, intmtive, pre- 
logical judgment, as, for mstance, when people reject 
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something without further explanation as contrary to 
common sense. Although this argument may be of 
tremendous individual import to the person gmded by 
it, nevertheless it has no social value. If its authority is 
accepted, it has an irresistible power in a discussion, but 
if questioned, it fails completely because, m the same 
mtuitive way, it may legitimately be entirely neglected 
without any reasons given. (2) Almost the same meaning 
of “ common sense ” may be given, but m more exphcit, 
more articulate form, as somethmg contradictmg the 
fundamental laws of thought. For mstance, most people 
would say that a statement like " Snow is white and 
black ” is contradictory to common sense, and, when 
asked why, they would answer ; “ Because white and 
black are two opposite ideas, and nothmg can be black 
and white at the same time.” In this case, re)ection of 
the statement is not just mtuitive, as previously men- 
tioned. Formally it is logical, m the sense that it is 
based on an appeal to a broader generalization, but as a 
matter of fact, being a direct appeal to the general prm- 
ciple accepted mtuitively, it is also considerably extra- 
logical and IS bmdmg only if the fundamental laws are 
accepted. For dynamic Logic, which starts with challeng- 
ing the laws of thought, the contradiction to ” common 
sense ” m that sense is neither unexpected nor alarming. 
(3) Sometimes the notion of "common sense” has a qmte 
different meanmg, very close to the power of practical 
judgment, discretion, prudence. Very many teachers 
have received mstructions from their supenors somethmg 
like this : " You have to mamtam a reasonable amoimt 
of disciplme in your class You may use punishment 
if needed, but not too much We have no detailed 
regulations. Use your common sense.” The essence 
of this meaning of “ common sense ” is an emphasis 
on the quantitative or modifying aspect of reasomng, 
a request for some quantitative mdex m judgment, 
and from that pomt of view it is of a very great 
importance. In its mtent, the attempt to mtroduce a 
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quantitative factor into judgment suggests the most 
important issue of modem logic. But, its realization, 
bemg entirely mtmtive, personal, does not possess any 
objective social value. It cannot be discussed. Teachers 
who have been told to use their common sense have 
not really received any instructions, any help whatever, 
and m a concrete case it would be impossible to discuss 
with any certamty whether " common sense ” was used 
properly or even used at aU. Thus even this last meanmg 
of common sense, m spite of its extraordmary significance 
and value as a challenge, cannot be a cntenon for the 
vahdity of any judgment or statement, agam because of 
its Ulogical, mtmtive nature 

The quantitative aspect of thmkmg also suggests two 
other objections, fairly often put forth m the course of 
argument, which are worth mentionmg They approach 
the problem from two opposite pomts of view, and both 
are invahdated if taken in general form because of then 
mdefimteness and subjectivity. They are the charges of 
han-sphttmg and of reeisonmg by analogy The charge 
of “ hair-sphtting ” protests agamst a too thorough and 
exaggerated preciseness. It is obvious that there is nothmg 
mtnnsically wrong m preciseness. The protest may be 
based only on practical grounds, pomtmg to the waste of 
tune and energy m mdulgmg m unnecessary niceties 
But what IS really " unnecessary " ? The cntena of it 
are only the practical consequences of the procedure m 
question. Discrepancy m a quarter of a pound m deter- 
mining the mass of the sim is of no importance , in a 
Dehcatessen -store a quarter of a poimd cannot be so 
neglected , a mistake of much less than a quarter of a 
pound made by a druggist m a prescnption may be 
practically a crime. The vahdity of the " hair-sphttmg ” 
charge must be specifically proved m any concrete case. 
In discussions on Dynamic Logic there is httle danger of 
hair-sphtting. Looseness and laxity m thinking are 
exactly the points which Djmanuc Logic seeks to 
eradicate, but they are so strong and so firmly entrenched 
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that they easily counteract any possible “ over- 
preciseness." 

The charge of reasoning by analogy, quite opposite to 
that of hair-splitting, attacks looseness and vagueness in 
thinking. Again, the charge in a general form does not 
possess definite meaning. As a matter of fact, all reason- 
ing is to a lesser or greater degree reasonmg by analogy. 
There is nothing in the world absolutely identical with 
something else. If two events were really absolutely 
identical we should not be able to distinguish them, and 
they would look to us like one and the same thing. Nothing 
is identical even with itself ; a nail, a second ago, is not 
identical with the nail at present, because its spatial 
and temporal co-ordinates have been changmg all the time, 
to say nothing of changes in its mass, constitution, 
and electric, thermal, and chemical characteristics. 
In the main business of reasonmg, in the establishment 
of relationship between a present and a previous 
experience, the relationship is based not on any absolute 
identity of different elements of expenences, but on the 
partial similarity of them. By abstraction we neglect 
differences and make use of simdlar elements , that is, we 
reason by analogy. The more likeness we have, the 
better probably, from a certain point of view, is the 
reasonmg. But whether the hke dements are sufficient 
or are not sufficient to constitute valid reasoning, only a 
practical test of the reliabihty of the propositions m 
question can show 

Any new and broad generalization espedally risks 
meetmg the accusation of reasoning by analogy, because, 
merdy in consequence of its novdty, its rdiability has 
not yet been tested by experience. So, in a discussion 
on the new logic, charges of “ thinking by analogy,” if 
presented in a general form, cannot be accepted as valid. 
The charges may be considered vahd only if specified and 
reinforced by proved mefificiency, unworkabihty, of the 
propositions challenged. 

To condude this review of different logical devices 
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frequently used in defence against some proposition which, 
we are inclined to reject, it seems safe to say, that m a 
discussion on dynamic logic the mere classification of any 
proposition as a “ sophism ” or " paradox ” or “ contrary 
to common sense.” and so on. does not deprive it of its 
validity, because actually it means either (i) that the 
proposition m question is rejected intuitively, that 
is, without givmg reasons for it, in other words that 
the objection is extralogical and consequently without 
authority outside the mentahty advancmg it ; or (2) that 
the proposition is contradictory to the “fundamental laws 
of thought” of traditional Logic, which argument certainly 
cannot be sound for dynamic logic, which rejects the 
laws themselves ; or (3) that the proposition may be 
either true or false m accordance with the value of 
a certam quantitative factor which is not given in 
sufficiently defimte form to permit a conclusion to be 
reached. 



CHAPTER III 


WHAT IS LOGIC ? 

The use of the word logic ts almost the only thing which logicians 
have in common . if we venture a step beyond this, and ash for definition 
of what IS implied in it, we are instantly stunned with a thousand discordant 
voices from all parts of the world — ^Robert Blakby 

One of the most astonishing facts in the history of human 
culture is the almost complete lack of growth and develop- 
ment in Logic as compared with other sciences and arts. 
This little illustration will make it qmte exphcit : any 
modem textbook of chemistry or biology or psychology 
must be revised at lesist every five or ten years in order 
to keep up with the development of Science, but an 
average textbook in Logic m its first part — deductive 
Logic — usually retells what was formulated several 
centuries ago by Aristotle or by one of his mediaeval 
disciples; while its second part, mductive Logic, presents 
what was introduced about seventy-five years ago by 
John Stuart Mill. Certainly in wordmg, in presentation, 
in illustration, somethmg new and more modem is often 
introduced ; but m essence nothing can be found beyond 
the generalizations of Aristotle and John Stuart MiU. It 
looks as if Logic were the creation of these two men only, 
and only twice m human history somethmg essentially 
important and new had been contributed to the science 
of reasomng. On the other hand, after lookmg through 
books on the history of Logic, one finds that certain of 
them are rather bulky, and that nearly every philosopher 
has had something to say about Logic and has even tned 
to reconstract it from his particular pomt of view. 
Furthermore, on the shelves of any good philosophical 
library scores of different " Logics ” by difierent authors 
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may be found, and it seems more than improbable that 
all of them would be merely repetitions of the others. 
How did two such mutually contradictory facts, the lack 
of growth in Logic and the abundance of logical wntings, 
come to be ^ 

This apparent contradiction may be best explained by 
discussmg first, what, after aU, Logic is. \^at is the 
meanmg of the word ? Professor Baldwin begins his 
voluminous Genetic Logic with the words “ The term 
logic has been vanously used and vanously abused,” and 
this statement is really a very good mtroduction to any 
review of the meaning of Logic. 

Let us take at random a few definitions of Logic given 
in different logical wntmgs • ” Logic . . . may be con- 
sidered as the Science and also as the Art of Reasoning ” 
(Archbishop Whateley) ^ "Logic may be briefly descnbed 
as a body of doctrmes and rules havmg reference to 
Truth ” (Bam)*. " Logic is the art directing reason 

aright m obtammg the knowledge of thmgs, for the 
instruction both of ourselves and others ” {Port Royal 
Logic) * “ Logic IS the science of proof or evidence " 
(Bode).* “ The science of logic is the systematic display 
or exhibition of the mtellectual processes involved m 
one’s own thmkmg. Logic attempts to discover the 
structure of the whole system of knowledge ” (D Robm- 
son).® " Logic IS the science of pure concept ” (Croce).* 
" Logical science is an unprejudiced study of the forms of 
knowledge in their development, their interconnection, 
and their comparative value as embodiments of truth . . . 
Logic has no cntenon of truth, nor test of reasoning. 
Truth IS individual, and no general prmciple, no abstract 

1 Richard Whateley, Archbishop of Dublin, Elements of Logic, 
Ne-w York, 1858, p 29 

* Alexander Bain, Logic, Deductive and Inductive, New York, 1 889, p l . 

* Port Royal Logic (1662), Mr Baynes’s translation {1850), quoted 
from Historical Sketch of Logic, by Robert Blakey, London, 1851, p 254 

* B H Bode, An OiUline of Logic, New York, 1910, p 4 

* D Robmson, The Principles of Reasoning, New York, 1924, p 3 

* B. Croce, Logic as the Science of the Pure Concept, London, 1917, 
title and p. 18. 
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reflection can be adequate to the content of what is 
individual ” (Bosanquet).^ " Logic is the saence of the 
operations of the understanding which are subservient to 
the estimation of evidence, both the process itself of 
proceeding from known truth to unknown and aU intel- 
lectual operations auxiliary to this *' (John Stuart Mill).’ 
“ Genetic logic has three lines of inqmry : (i) How 
thinkmg goes on^ (2) What thinking is for’ (3) What we 
think about?” (Baldwm) * ".Logic is the science of the 
pure Idea. Logic therefore comcides with Metaphysics, 
the science of things set and held in thoughts . . 
Truth is the object of Logic ” (Hegel).* " Logic is (a) a 
study of the relation of thought to human knowledge , 
(6) a science of the methods of correct thmking; (c) a 
study of scientific method ; (d) a study of the methods of 
human knowledge; (e) the saence of meaning; (/) a 
study of the methods of correct thinking and of the 
ptinaples on which these methods are based ” (Davies) ’ 

Confronted with such a variety of definitions, ranging 
from the “ saence of the pure Idea ” to the study of 
" what we thmk about " and so embracing nearly every- 
thmg, one cannot but admit that Baldwin was qmte 
right in sa)nng that the term Logic has been mdeed 
" variously used,” and if it has been so variously used, 
certainly it has been vanously misused and abused.* 

1 B Bosanquet, Logic, Oxford, 1888, pp v, 3 

’ John Stuart Mill, A System of Logic. London, 1843, p 13 

* J. Baldwin, Thought and Things, or Genetic Logic, London, 1906, 
p 16 f. 

* W Wallace, The Logic of Hegel, Oxford, 1892, pp 30, 45, 31 

* A Davies, A Textbook of Logic, Columbus, Ohio, 1915, pp 18-22 

* Robert Blahey also wrote quite pathetically on the situation " 
What can present a greater anomaly to the understandmg than that 
logic . should not be able to furnish two logicians of any 
country, who can agree in any one common prmaple of this science, 
nor be able to state to what particular or general uses it can be applied. 

. . The use of the word logic IS almost the only thmg which disputants 
have in common if we venture a step beyond this, and ask for a 
defimtion of what is implied m it, we are instantly stunned with a 
thousand discordant voices from all parts of the world ” (Historical 
Sketch of Logic, Edmburgh, 1831, pp xvu-xviu). 
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But then the question arises, which notions of Logic are 
correct and which are " abused.” In other words, what 
is the best, most correct definition of Logic ? The diffi- 
culty in answering the question is much augmented by 
the fact that any definition is “ the expression of vohtion, 
not of a proposition.” as Bertrand Rus^ and Whitehead 
put it in their Prtnctpta Mathematica} and therefore it 
can be neither “ true ” nor “ false.” From that pomt of 
view, smce vohtion is not hmited by definite laws, any 
definition by virtue of its being stated acquires a right to 
existence It has its own indisputable significance, 
though this may be perhaps quite subjective and limited, 
and therefore it is correct. In this sense, no definition 
can be rejected as wrong. But, on the other hand, a 
definition may be judged on the basis of its pragmatic 
worth — how it works, how well it performs its function, or, 
to use Aristotle’s terminology, how high is its “excellence.” 
This criterion is more tangible, more practical, and we shall 
try to apply it in the search for the best definition of Logic. 

The function of a definition is to express and emphasize 
the specific, particular intrmsic features of a notion or 
event in such a way that they cannot be confused or 
interchanged. If the main busmess of definition is to 
show the border-lme between the notion m question and 
what IS outside it, then the first step m getting a defimtion 
of Logic IS to investigate the regions of human experience 
surroundmg it. 

That Logic lies within the field of cognitive experience 
is obvious and is not challenged by anybody. All our 
knowledge is, generally speaking, a resultant of two 
factors • certam happenings and correspondmg attitudes 
or reactions of our mind or, more generally, certain 
corresponding processes in our mind. It is convenient 
in discussmg Logic to call the two factors respectively 
“ facts ” and " statements of facts.” The term “ state- 
ment ” emphasizes the two characteristic aspects of 

‘ A. N Whitehead and B. Russell, Pnnnpia Mathemaitca, Cambridge, 
910, vol. 1 p xr. 
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cognitive activities with which Logic deals : (i) a certain 
degree of organization of them; and (2) their social 
significance or communicabihty. It is true that from a 
certain point of view the contrasting of facts and state- 
ments may be challenged and even proved to be wrong. 
Indeed, are not our statements, as far as they have been 
made (and we can consider only really existing state- 
ments), real happenmgs and facts withm our universe ? 
On the other hand, are not all so-called facts as we know 
them merely complexes of our reactions, merely different 
mental processes, or, m the language of Hume, “ impres- 
sions ” of certain Kantian Dtnge an stch which (if they 
exist) can never be known by our mteUect, and therefore 
are outside our " Universe of discourse ” ? It is true 
that It IS impossible to draw a distmct border-hne between 
facts and statements, and that everything knowable is 
both fact and statement ; but, on the other hand, in 
most cases the elements either of fact or of statement 
definitely predominate and usually it is not very difficult 
to see the difference between them. For instance, there 
IS a difference between the fact that my room is on fire 
and the statement that my room is on fire, at least 
in the sense that the former destroys my books and 
furniture and the latter does not. The terms “ facts ’’ 
and “ statements ” are, therefore, very convenient for an 
analytic description of the different regions of cognitive 
experience and for a proper location of Logic among them 
The following distmctions will also be of help for the 
purpose . (i) Any cognitive experience in its subject- 
matter may be predominantly concerned with mter- 
relations of facts and facts, or of facts and statements, 
or of statements and statements. (2) In their scope our 
generalizations and knowledge may deal with a relatively 
small, limited group of situations and possess a rather 
small degree of abstraction, or may deal with very large, 
unlimited series of situations and possess a very high 
degree of abstraction. The former will be called know- 
ledge in the relative plane (limited generalizations), the 
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latter knowledge in the absolute plane s«6 specie aterni- 
tatis (universal generalizations) (3) In their attitude, 
cognitive expenences may be purely contemplative, 
descriptive, or they may take into account the possible 
control of environment and be pragmatic, normative. 
On the basis of these distinctions, the classification of 
different t5?pes of cognitive activities may be presented 
in the foUowmg table : 


Descriptive attitude 

Normative attitude 

Absoiutb Plank Relattvk Plane 

Facts ^ ^ Facts 

Metaphysics, Ontology Sciences 

3 4 

Ethics, ^thetics Engmeermg * 

Descnptive 

Facts , ‘ ^ Statements 

5 6 

Theory of knowledge Psychology 

Normative 

7 8 

Epistemology, Doctrines Scientific 

of Truth Methodology 

Descriptive 

Statements ^ ^ Statements 

9 10 

Metaphj'sical speculations 
on the nature of reason, 
of judgment, concept, etc , 

Theoretical Lc^c Psychology 

Normative 

Doctrmes of Truth 

Dialectics Logic proper 

Calculus of thought or 

SymboUc Logic Apphed Logic 


* Engineering is taken here in a -very bio^ sense Something hke 
it is defined in the preamble of the Constitution (1920) of The Federated 
American Engmeermg Societies " Engmeermg is the science of 
controlling the forces and of ntilizmg the materials of nature for the 
benefit of man, and the art of organizing and of directmg human 
activities m connexion therewith.” 
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To be sure, the border-lmes exist only in our table. In 
reality, it is impossible to make such a definite division, 
and nearly all the sections pass quite contmuously each 
one into its neighbour ; nevertheless, the divisions, con- 
sidered as types and centres of crystallization of certam 
tendenaes, are very helpful m fomung a definition of 
Logic. It may be given in terms of the table m the 
following words • " Logic is a Complex of relative and 
LIMITED (as contrasted WITH ABSOLUTE AND UNIVERSAL) 
GENERALIZATIONS ON INTERRELATIONSHIP OF STATEMENTS 
HELPFUL FOR THE MOST EFFICIENT, PRODUCTIVE, AND 
EXCELLENT USE OF THE STATEMENTS ’’ 

This definition may be recognized as acceptable on the 
basis of its efi&ciency or Anstotelian “ excellence,” for it 
ascnbes to Logic a content which cannot easily be attn- 
buted to any other division of cognitive expenence, and 
which, on the other hand, cannot be taken away from the 
concept without makmg it empty and meamngless. But 
if not accepted on these grounds, then it remains valid 
on the basis of the volitional nature of the definition 
mentioned above, and shows m what sense the notion of 
Logic is used m this discussion. 

Among the definitions listed above that of Davies 
comes closest to the one given here : “ Logic is a study 
of the methods of correct thmkmg and of the principles 
on which these methods are based.” This definition is 
good in the sense that it does not directly mtroduce much 
of what does not belong to Logic, but, on the other 
hand, it is so formal, almost verbal, that it, too, does not 
tell very much of what Logic really is. To make it a 
real defimtion one has first to define further the term 
" correct." The ” correctness ” of thinking is m a certain 
sense a tremendous problem in itself. It may be con- 
sidered to be almost a complete summary of all philoso- 
phical problems together. Thus, if not carefully limited, 
that httle word " correct ” may introduce everythmg 
into Logic. From the point of view of this discussion, 
" correct ” here would mean efficient or helpful in m aking 
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any argument shorter, more fruitful, more definite as to 
conclusions, and of more use for the better control of the 
environment. This spirit of the interpretation of the 
word “ correct ” must always be taken as a basis in order 
to understand properly the last part of the definition, 
" the principles on which these methods are based,” for 
otherwise almost any philosophical speculation may be 
introduced as one of the principles. The principles 
discussed and referred to must be definitely only the 
principles which actually contribute some thing to making 
thinking more efficient and more helpful in solving the 
problems of life. 

Gomg back to the definition given in the terms of the 
above table, it is worth while to notice that if any need of 
interpretation and consequently a danger of misinter- 
pretation, and especially of excessive broadening of the 
terms “ efficient, productive, and excellent ” anses, the 
terms must be understood as the term " correct ” was 
mterpreted above, that is, from the point of view of 
better control of environment. 

The defimtion of Logic leads now to an explanation of 
the contradiction between the existence of the large mass 
of logical writings and the lack of growth in Logic. Most 
wntmgs on Logic have been almost exclusively in the 
field of Sections g and ii ; recently Section lo has attracted 
much attention, but almost nothmg has been contnbuted 
to the problems of Section 12. The predommance of 
metaph5reical speculation has been so defimte that P. 
Hermant and A. Van de Weale in their PnnctpaUs 
Thiortes de la logtque corUemporatne use the followmg 
titles for chapters in their book : “ Realisme naif,” 

" R^ahsme transcendental, ” " L'Empiriocriticisme, ” 
“ R^ahsme," " Id^alisme,” " Pragmatisme,” " L'Ecole 
n&)scholastique,” etc.^ 

Epistemological speculations may be very interest- 
ing, beautiful, and highly valuable by them^ves, but 

^ Hermant and A Van de Weale, Les Pnnctpales TMonts d» la 
logtque coHlemporatne, Pans, 1909 
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obviously they have very little connexion with the practical 
problems of Logic. Strictly speaking, mdeed, they can be 
called “ logical theories ” only by courtesy. The main 
function of any theory is to provide for the efficient 
manipulation of facts and situations about which one 
theorizes. For instance, nobody can handle chemical 
problems efficiently without knowledge of the atomic 
theory, or the theory of ionization, or any other funda- 
mental chemical theory But in the case of Logic, this 
function of theory has been almost completely lost. The 
very fact that many “ theories ” of Logic exist simul- 
temeously, already looks suspicious, and mdeed, if one 
finds a very efficient, convincmg and well-organized piece 
of reasonmg, one could never mfer or even guess whether 
the author was a devotee of Realism or Neo-Scholasticism 
or Pragmatism, or whatever it nught be Even the 
staunchest and most zealous champions of a philosophical 
school would hardly insist senously that the technique of 
t hinking is best, for mstance, among idealists, or neo- 
Kantians, or empino-cnticists, or others. They might 
say that vision, understandmg, the closest possible 
approximation to truth, or even Truth itself is found 
exdusively m the teachmg and philosophy of one par- 
ticular school. But they would hardly venture to say that 
when facmg a certam technical problem of reasonmg, 
a very comphcated relationship of statements, hard to 
grasp and check, m business, biology, sociology, and the 
like, one ought to seek help and guidance especially from 
a logician of the evolutionistic, the rationalistic, or some 
other particular school. None of them can be of any 
special help m the technique of reasonmg. 

Besides, theoretical discussions on the nature of judg- 
ment, reason, and the like, though probably of great 
value to those who put them forth and accept them, 
nevertheless have very httle social value in the sense 
that they possess no convmcmg force, or very httle, and 
cannot become a common possession of any large group 
taken at random. This is well expressed by the fact 
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that the doctrines of theoretical Logic cannot be taught, 
as, for instance, trigonometry, astronomy, sociology, or 
engmeering can be taught , they can only be presented 
for consideration and subjective choice m accordance 
with one’s jiersonal likes and dislikes. This fact, together 
with the separation of theory and practice mentioned 
above, is responsible for the lack of cumulative growth 
in theoretical Logic, resultmg m a tendency to return 
again and again to the same theoretical problems without 
any help to or advancement of the techmque of reasoning. 
All this explams the puzzlmg apparent contradiction 
between the amount of writings on Logic sind the nearly 
complete lack of progress m teachable and practical 
Logic as the science and art of correct and efficient 
thmkmg. 

The situation m Logic may be looked at also from a 
different pomt of view. What happens here remmds one 
of certam penods in the development of art when, m 
mterpretmg works of art, cnticism has overwhelmed 
creative activity. Very often such one-sided flourishing 
of theory and criticism justifies the C5mical saymg that a 
cntic IS an artist who has failed. Very probably the fact 
that speculation about thmkmg has outweighed the 
practical achievements of Logic is mainly due to failure 
adequately to face the problems m the field of the tech- 
nique of thmkmg. Indeed, there are too many indications 
that “ somcthmg is rotten m the state of Denmark.” 
The helplessness of Logic m makmg our debates md 
reasonmg more definite, mentioned m the begmnmg of 
this discussion, the lack of mterest in and respect for 
Logic as a school subject, the httle difference, if any, m 
thinking efficiency between average persons who have 
studied Logic and those who have not, the severe cnticism 
of formal Logic among even logicians themselves, the 
abundance of different competing " schools ” of Logic — 
all these factors show that Logic as a pragmatic disciplme 
mdeed lacks creative impulse and suffiaent abihty for 
growth. 
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From the controlling point of view it is not important 
to establish definitely whether the impotence of theory 
has been a cause and the inefficiency of techmque a 
result or vice versa ; as a matter of fact, surely both 
have played their pJirt, only we do not know then- 
relative proportion. The main problem remains the 
same : what can be expected of the future ? How 
can Logic be led out of the bhnd alley in which it 
now IS ? 

It is very improbable that change will come forth as a 
Deus ex machxna from withm Logic itself. Systems of 
ideas, like systems of forces m mechanics, if closed, can 
not by themselves change then own movement. The 
changing impulse must come from without. But from 
where ? If we go back to the chart on page 41, it is 
only natural to expect the inspiration and fertilizmg 
influence to come from the neighbouring regions of 
experience. But closer mvestigation will show that the 
expectation can hardly be realized. Section 10, the 
psychology of reasonmg, in a certam sense is very close 
to Logic and presents plenty of material very useful to 
the logician. In the last decades there has been a pro- 
noimced tendency on the part of logicians to use the 
material freely and even almost to fuse Logic and the 
psychology of reasonmg together m one umt. One may 
ate, for example, Dewey’s How We Think} which m 
title and to a large degree m presentation is thoroughly 
psychological and descriptive, but is so extensively read 
largely because of its great help to our effort to improve 
our thinkmg, and to find out how we should and should not 
think. But in spite of the great bght and the broadened 
outlook brought by psychology mto logical problems, 
the fundamental difference between psychology, which is 
interested in the description of the process of thmkmg, 
and Logic, which is concerned primarily with the evalua- 
tion of the products of thinking, will always make them 
rather independent disciplmes, and it is not from psycho- 

1 John Dewey, How We Think, New York, 1910 
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logy that Logic can obtain the clues needed for the 
solution of its most mtncate and fundamental problems. 
To be sure, psychology may be of very great importance 
to Logic in the process of its reconstruction, as will be 
later discussed in detail, but the gmdmg prmciple, the 
imtial push towards reconstruction must be found some- 
where else. 

Section 9, Theoretical Logic, as the experience of 
centunes has demonstrated, is positively powerless to 
revive slumbering practical Logic and pour new blood 
into its veins. 

The next Section, No. ii, is qmte practical and active 
in Its mtent , but its doctrines try to find absolute, 
universal values and methods, try to embrace and com- 
prise everythmg, and m this way they actually destroy 
their own purpose, and lose all practical value. The 
question “ What is truth ? ” is now m the same position 
as when it was put by Pilate nearly two thousand years 
ago — ^unanswered. The dialectics of Plato, Kant, Hegel, 
to mention the most finished and t5q>ical systems, again 
bemg normative and to a certam degree logical m their 
purpose, are so much permeated by idealistic notions of 
Ideas, Transcendent Prmciples, the Absolute, and the 
like, that they become tools good only for metaphysical 
speculations, and not for the solution of the practical 
problems of the control of world of our expenence. 
Hegelian ways of thinkmg, cleared of their metaphysical 
elements, were adopted by Karl Marx and Friedrich 
Engels and apphed with some success to an anal}^ of 
social and economic problems. But even in this most 
practical form dialectics did become not a really logical 
tool, but rather a methodological device or, still more 
precisely, somethmg like a supposedly umversal law of 
nature — exn Prtnzxp der Naturphtlosophxe, but rather 
remote from the problems of Logic proper. Other forms 
of dialectics have been almost completely sterile outside 
metaph5^ics, and even among the Marxian socialists 
Hegelian dialectics are now considerably abandoned 
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in favour of the empirio-criticism of Mach and 
Avenarius ^ 

Calculus of thought or S5nnbohc Logic in its most 
advanced fonn, as it is presented by B. Russell and 
V Whitehead m Pnnctpta Maiemattca, is a remarkably 
well-organized and very beautiful doctnne Its part m 
the modem development of Logic will be discussed later 
m more detail , here it is enough to mention that it agam 
has a very strong tendency to pursue the ultimate and 
final Truth Sa3rs B. Russell, “ Pure logic and pure 
mathematics (which is the same thmg), aims at being 
tme m Leibnitzian phraseology m all possible worlds and 
not merely in this higgledy-piggledy job-lot of a world 
in which chance has rmpnsoned us Because of this, m 
the stage in which it now is, Symbohc Logic has hardly 
any practical value, especially from the pomt of view of 
d3mamic reasoning Its formulae aire very wonderful, 
but so abstract that to msert mto them data of expenence 
or terms used in the discussion of practical problems 
outside mathematics appears to be a task nearly 
impossible. 

All this shows that Logic cannot expect much help amd 
mspiration from its near relatives. If this is so, where 
shall it look for help ? The aspect of Logic emphaisized 
by comparing it with grammar and the fact that actual 
thmking existed before Logic came into being, supply the 
answer. Logic has to forget for a while its normative 
function, and has to go back to study ways of actual 
successful thinkin g and to find the laws and canons 
thereof. In other words, modem Logic can be created 
only by generalization from the best examples of modem 
thinking. Certainly a thorough and detailed analysis, 
even of the leadmg examples of modem reasomng, would 
be a gigantic task far beyond the scope of this discussion. 

1 See, for instance, Bennan, IHaUktiha v svcte sovremennoy teorn 
fotratnya, Moscow, 1908 

* B. Russell, Introduction to MaOtemaHcal Philosophy, London and 
New York, 1919, p. 192. 
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Probably, in spite of the tremendous interest of the work 
in itself, it would even be a waste of energy, since it 
would be a violation of the statistical principle, well 
expressed in the sasong that " to know the vmtage and 
quality of wme one need not drink the whole catsk.” 
For a general orientation, however, and for selecting the 
right samples for more detailed study, a bnef account of 
the general trends and manners of modem reasoning may 
be of great help. 

If one were to meditate on the progress of human 
thought durmg the last centuries and especially within 
the last decades, and to travel m imagination through 
different divisions of our knowledge, the foUowmg three 
cardmal ideas would appear as the most t5q3ical aspect 
of the modem mind. They are, mdeed, more than mere 
cardinal ideas. They may also be thought of as the 
prevaihng mtellectual expectation, or the habitual 
approaches to any situation, or the most common atti- 
tudes, but, no matter how we were to conceive them, they 
would be . contmmty as contr 2 isted with the prmciple of 
water-tight and completely separated compartments ; 
relativity and mterrelation as opposed to absolute, 
independent, eternal entities , evolution versus static, 
imchangeable reality. These are all closely mterconnected. 
Indeed, each contams m germ the two others, and all 
three axe only different aspects of something broader and 
more general, which may be called dynamism as opposed 
to statics. 

To the three characteristics of modem thinking a 
fourth, probably not so noticeable, may be added that is, 
plurahsm of conceivable possibihties versus the exclusive, 
dogmatic, narrow assertion of a certain possibility as the 
one and only one. An illustration of the extreme form 
of this pluralism may be found in Wilham James’ philo- 
sophical " pluralism." More specific and more moderate 
forms of pluralism are presented by many modem 
mathematical conceptions. Throughout many centuries, 
for instance, mathematicians asserted as a definite fact, 

D 



50 THE TECHNIQUE OF CONTROVERSY 

declaring it to be the only possibihty, that through any 
point one line only could be drawn parallel to a given 
line. Then, m i8i6, a Russian mathematician, Lobach- 
evsky, took into serious consideration and thoroughly 
mvestigated the other possibihty, namely, that through 
any point two hues could be drawn parallel to a given 
hne Later a German, Riemann, considered a new 
possibihty — ^that through no point could any hne be 
drawn parallel to a given Ime. And now mathematicians 
deal with three geometries — one so-called Euclidean and 
two non-Euchdean. 

Natural science presents another illustration m the 
concept of Man. Before the comparatively recent dis- 
covenes of the vanous remains of prehistonc man, only 
one kmd of Man was known — simply Man But now 
anthropology talks about Java Man, Piltdown Man, 
Neanderthal Man, and so on. To us, who are accustomed 
to the idea of evolution, the change from Man to many 
different Men does not appear to be a great revolution m 
thinking, but it was when these concepts were first 
mtroduced How deeply aU four characteristics penetrate 
our whole thinkmg may be made clear by illustrations 
from the different fields of science and social life. 

Nearly any big division of mathemattcs m the essence 
of Its method gives a good example of one or another of 
the four general pnnciples Let us take, for mstance, 
" The stnkmg succession of generalizations by which the 
domam of the number concept, which once contamed 
nothing but our famihar mtegers, has been gradually 
extended to embrace positive and negative, rational and 
irrational, real and imagmaiies, cardmal and ordmal, 
mcludmg the transfimte numbers of Georg Cantor.” ^ 
That the concept of Number is really fimdamental m 
mathematics is qmte obvious. But at first there was no 
one concept of Number, but only different numbers or, 
better put, different kinds of numbers, qmte widely 
separate and even opposed to each other. Their names 

1 C Keyser, Mathemaltcal Philosophy, New York, 1922, p 413 
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speak for themselves ; irrational imagmary, surds (abbre- 
viated from absurds) express, as definitely as can be, the 
idea of something qmte difierent from " reed ” number. 
But to a modem mathematician the “ unreal ” numbers 
are “ quite as genuine, quite as legitimate, as the ordmary 
integers and fractions.” ^ The pigeon-holed entities have 
lost their separation and become one group, one concept. 
Number. 

The two pillar concepts of the whole edifice of mathe- 
matics, number and spatial relations, algebra and geometry, 
were fused by analytic geometry, that wonderful creation 
of Descartes’s gemus, mto one powerful unit of geometncal 
analysis At present they are so closely united that 
nearly all geometrical situations may be expressed by 
means of algebraic symbols and nearly all algebraic 
notions may be mterpreted spatially. The differential 
and mtegral calculus of infinitesimals introduced by 
Leibniz and Newton, which, together with Descartes’ 
analytical geometry, " may be regarded as the real 
beginning of modem mathematical science,” * is based 
essentially on the idea of continmty. Havmg established 
contmmty between vanables and their limits, between the 
elements of straight and curved Imes, the calculus of 
infinitesimals has become an exceedmgly ef&cient and 
representative method of mathematical thmkmg, m 
dealing with problems involvmg motion or constant 
variations 

The contrast between straight and curved lines, as well 
as between nght and left, up and down, parallel and 
mtersectmg Unes, is obhterated m another way by another 
branch of mathematics — ^projective geometry, a disciphne 
of considerable practical value and of high theoretical 
interest, invented by Desargues (1593-1662) and then 
forgotten and lost until rediscovered and widely acclaimed 
by Poncelet in 1822. Keyser extols it as " perhaps the 

^ Keyset, op eit , p. 409 

• Sedgwick and Tyler, A Short History of Science, New York, 1917, 
p. 274. 
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most beautiful branch of mathematics.” ^ Projective 
geometry is based on these propositions : 

1. A straight line can be considered as produced to 
infinity, and then the two opposite extremities are 
united. 

2. Parallel lines are lines mating at mfinity, and 
conversely. 

3. A straight line and a circle are two varieties of the 
same species.* 

To a layman these propositions sound very pluralistic. 
From the pomt of view of the discussion it is also worth 
while to notice that, as is said m the Report of the Institut 
de France prefixed to his TraiU des proprtiUs projedtves 
des figures (1822), Poncelet employed ” ce qu’il appelle le 
principe de contmuit^ ” — ^what he calls the pnnaple of 
contmuity. 

The concept of infinity mentioned above, which so 
revolutionized our conventional ideas of straight, parallel, 
and circular Imes and nearly destroyed them, is of great 
interest and import in itself. Prof. Keyser says of it : 
” Among the great mathematical concepts that are 
accessible to la)mien there is none which surpassed this 
one m importance or m power.” ® The modem defimtion 
of infinity presents a good specimen of the fourth above- 
mentioned tendency of modem thinking, towards the 
pluralism of possibihties versus exclusive dogmatism. It 
reads as follows : “An assemblage (ensemble, collection, 
group, manifold) of elements (thmgs, no matter what) is 
infini te or fimte, according as it has or has not a part to 
which the whole is just equivalent, in the sense that 
between the elements composing that part and those 
composmg the whole there subsists a unique and reciprocal 
(one-to-one) correspondence.”* It soimds a little para- 

1 o/>. . p. 63. 

* Sedgwick and Tyler, op. at., p. 281. * Op «/ , p. 297. 

* Keyser, The Human Worth of Rigorous Thinking, New York, 1916. 
p. 148 
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doxical, and it is not always easy to accept it. To bring 
it home more and to make one realize that it is not 
merely a clever " sophism ” or metaphysical mcety, the 
followmg simple illustration may be of help. If we take 
a row of numbers, i, 2, 3, 4, 5, 6, 7, . . . (I), it is quite 
obvious that their number be infinite. If we multiply 
each of them by 2, it is obvious agam that the number of 
the products will be exactly the same as the number of 
all numbers in the row (I). But if we write the row of 
products 2, 4, 6, 8, 10 . . . (II), we will see that it contains 
only even numbers, and consequently only a half of all 
numbers in row (I) which contams both odd and even 
numbers. So we see that the number of numbers of row 
(II) is only a half of the number of numbers m row (I), 
bemg at the same time equal to it. How valuable prag- 
matically the concept of infimty is and how far it is from 
being just a dead abstraction, the followmg statement of 
Keyser shows : " Without infimte classes, as the late 
Henn Poincar^ repeatedly said, there could be, stnctly 
speakmg, no such thmg as science. Science is indeed the 
study of infinity," ^ 

The other discovery of modem mathematics which also 
works against absolute, exclusive dogmatism is that of 
hyperspaces. For the ancient and mediseval mind, it was 
impossible to think of four-drmensional or five-dimensional, 
or, m general, more than three-dimensional space or, to put 
it more concretely, of four or more mutually perpendicular 
lines. Aristotle speaks qmte definitely : " The Ime has 
magnitude in one way, the plane in two was^s, and 
the solid m three ways, jmd beyond these there is no 
other magnitude, because these three are aU." • But 
now we have a fairly large hterature on fourth and other 
higher dimensions ; the physicist would study the matter 
for the solution of certain specific practical problems (for 
example, of the behaviour of the molecules of gases) and 

^ Maihemaixcai Philosophy, p 301. 

* De Caelo, quoted from Keyser, MathemahceU Philosophy, p 405 

• See Keyser, op. at , p 338. 
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Prot. Ke 3 ^r goes so fax as to declaxe that " hyperspaces 
have every kind of existence that may be warrantedly 
attributed to the space of ordmary geometry.” ^ 

The extension of the concept of space in another 
direction was brought about by the mvention of the non- 
Euchdean geometnes already mentioned. Here it would 
be worth while to add only a few words with regard to 
their practical significance. Says Prof. Ernest Brown, 
" In the apphcation (of non-Euchdean geometnes) to 
ph 5 reics, the most important has been perhaps the recog- 
nition that our own space is not necessarily Euclidean 
and that we can only find out its nature by exammmg 
properties which we are able to observe and measure.” * 

The significance of all the features of mathematical 
reasonmg outside of pure mathematics, in other words, 
the logical significance of them, may perhaps be best 
shown by the foUowmg tragic story, told by Keyser m 
his very excellent book. Mathematical Philosophy already 
so often quoted. 

” Thirty years ago, I visited a locally emment professor 
of mathematics m an excellent Middle-West college of the 
sectarian variety. I was astomshed to find him m a sad 
mental state, womed, distracted, agitated, tremulous, 
imable to sleep or rest, thmkmg always about the same 
thmg, and no longer able to do so coherently What was 
the trouble i* For many years he had been teachmg 
geometry — Euclidean geometry — and his teachmg had 
been done m the spint and faith of a venerable philosophy. 
Like almost all the educated men of his time and like 
millions of others m the precedmg centuries, he had been 
bred in the belief that the geometry he was teachmg was 
far more than a body of logical compatibihties ; it was 
not only true internally — ^logically sound, that is — but it 
was true externally, an exact account of space, the space 
of the sky and the stars , its axioms were not mere 

1 Keyser, Human Worth of Rigorous Thinking, p 256 

• L L Woodrufi and others, The Development of the Sciences, New 
Haven, 1923, p, 29. 
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assumptions — ^not mere ifs — ^they were truths, ‘ self- 
evident ' truths, and, hke the propositions implied by 
them, they were not only vahd but were known to be 
vahd, and vahd eternally , in a word, the geometry of 
Euchd was a body of absolute knowledge of the nature of 
space — ^the space of the outer world , other space there 
was none. That was a comfortmg behef, a congenial 
philosophy, held as a preaous support of rehgion and 
life ; for, though there are many thmgs unknown and 
some jierhaps unknowable, yet something, you see, was 
known ; there was thus a himt to rational skepticism ; 
our human longing for certitude had at least one great 
gratification — the vahdity of Euchdean geometry as a 
description of Space was mdubitable Such was the 
philosophy m which my dear old fnend had been bred, 
and, with unquestioning confidence, he had devoted long 
years to the breedmg of others m it At length, he heard 
of non-Euchdean geometnes, m which his chenshed 
certitudes were denied — denied, he knew by great mathe- 
maticians, by men of creative genius of the highest 
order , he could not accept, he could not re]ect, he could 
not reconcile ; the foundations of rational life seemed 
utterly destroyed , he pondered and pondered but the 
great new meanmg he was too old to greisp, and his nund 
penshed m the attempt, killed by the advancement of 
science, slam by a revolution of thought ” ^ 

To be specific, the man was killed by the change m 
Logic. It was not any scientific discovery of an entirely 
new fact in nature, nor was it any fundamentally new 
development m philosophy, which m general showed the 
Universe as a whole to be qmte different from what it 
was previously thought to be. It was pnmanly a change 
m ways of thinkmg, to which he could not adjust himself. 
Throughout his life he thought, for instance, that the 
sum of all the angles of a triangle was equal to 360° and 
that this was the only conceivable possibihty — K is B but 
not non-B — and suddenly he was made to reahze that it 

^ Keyser, MathemaHcal Philosophy, p. 363 ft 
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is also conceivable that the sum of the angles of a triangle 
IS less than 360° — is B and non-B. His mind could not 
stand the latter idea. The new ways of thinking killed 
him, and manifested thereby their power, their significance, 
and their inevitable necessity. 

The reasoning of the modem physicist has a very 
pronounced tendency to use very extensively the concept 
of motion m an mterpretation of events in the Umverse, 
and also to establish the continmty of different phenomena 
which at first appeared to be qmte disconnected, in the 
sense of discovenng that the difference between the 
phenomena is more one of degree or number than of kmd. 
The molecular theory of gases and the kinetic theory of 
heat generally mtroduced into our understanding of nature 
so much d5manusm, m comparison with the ideas of 
mediaeval man, that it is difficult to reahze the immensity 
of the change. For us, everythmg is full of motion, as 
long as the temperature has not reached absolute zero — an 
occurrence which we have never had a chance to observe. 
The mountauns of ice, sleepmg calm and silent in the 
breathless semi-darkness of the long polar night, are for 
modem mmd nothmg but an ocean of different kmds of 
motion in the ice, m the air, and in the space above it. 
The empty nutshell lying still on the table would not to 
any extent suggest the idea of motion to a mediaeval man 
(provided that he did not happen by a queer chance to 
be an Epicurean), but we now know that if all the distances 
covered m one second by the molecules withm the shell 
were placed together in one hne it would be more than 
one bilhon times as long as the distance between the 
earth and the sun. 

After Huyghens any sound, any light, any colour is for 
us but a different form of motion, and not only m the 
sense of a rather vague conjecture, for we defimtely know 
the nature, kind, speed, length, and so on of the wave m 
each of them. 

It is impossible to overestimate the methodological, 
normative value of the formulation of the law of universal 
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gravitation. The wide range of events, so utterly different 
for pre-Newtonian mind, including the revolution of the 
moon round the earth or of the earth round the sun and 
the falling of Newton’s famous apple (if it ever existed) 
or of a common pm, were proved to be of the same kind, 
differmg only m degree, m the mtensity of the force of 
gravitation. 

The next great generalization — the establishment of 
the mechanical eqmvalent of heat by Mayer and Joule 
(1845), followed by the formulation of the doctrme of the 
conservation of energy, so wonderfully presented by 
Helmholtz — ^has proved the continuity of all change m 
the universe, m the sense that any physical work, any 
material motion, is only a transformation of previously 
existing kmetic or potential energy which is destmed to 
mamfest itself m one form or another m the future. 

The explanation of the nature of the spectral colours, 
the discovery of ultra-violet, mfra-red, and X ra}^. 
Hertz’s discovery of electnc waves. Maxwell’s electro- 
magnetic theory of light, have estabhshed the most 
wonderful contmuity between events which seem to be 
quite different, and again have shown that the difference 
between them is not m kind, since all of them are of the 
same nature, but in the number of vibrations per unit of 
time and m the length of the waves. 

The next great generalization of ph5reics, the concept 
of the electron and the electro-magnetic theory of matter, 
leads us to chemistry, or at least to the boundary region 
between physics eind chemistry. The boundary regions, by 
the way, are by themselves of considerable mterest to the 
discussion. Prof. Johnston sa}^ : " Indeed, the several 
sciences have m the past been too far apart from one 
another, and we should now seek increased co-operation, 
for it is precisely in the boundary regions between them 
that the most valuable advances in the immediate future 
will be made.” ^ This is very true and very significant. 
The tendency to abolish the separating and limiting 

1 L. L. Woodruff and others, op ctt p 127 
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border-lines, which was traced in the development of 
phjrsics, now mamfests itself also outside the subject- 
matter of separate sciences, helps to establish contmmty 
between the sciences themselves, and, most important of 
all, promises the most valuable progress m the immediate 
future. 

But before we go on to chemistry, we cannot leave 
mathematics and physics without mentionmg Emstem’s 
theory of Relativity. This modem conception, which 
revolutionizes the whole edifice of science, manifests all 
the four aspects of scientific reasomng mentioned above. 
The part which the element of relativity plays m it is 
obvious. Even the most fundamental and mdependent 
entities, like Matter and Time, are now considered to be 
something relative and, what is especially significant, 
relative to velocity of motion From that pomt of view, 
probably no other conception has ever made dynamism, 
motion, and change so defimtely predommant as this 
theory. The range of events among which contmuity is 
established by the theory of relativity is enormous , it 
practically embraces ever3d;hmg, from the whirhng of 
electrons withm an atom to the revolution of planets 
round the sun and to the transmission of light through 
the Universe. The degree of plurahstic open-mmdedness 
reqmred for acceptance, for mstance, of difference m 
mass for the same body at its different velocities or of 
different times for different bodies is also tremendous 

The purely theoretical progress of chemistry takes the 
form of the establishment of closer and closer contmuity 
between different substances, or, in other words, in the 
decrease of differences m kmd and essence and the m- 
crease of well-established, defimte differences in degree 
and numbers. The mtroduction of the concept of element 
has reduced the practically infimte number of different 
bodies and substances to a combmation, in different 
proportions, of about 92 elements. The concepts of atom 
and molecule and Mendeleeff's discovery of the penodical 
law made it possible to think of the characteristics of the 
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elements and, to a certain extent, of their compounds as a 
function of the numbers expressmg their atomic weight. 
The discovery of radio-activity and the electron and the 
brilhant work of F. F. Thomson, Rutherford, Bohr, 
Moseley, and others have reduced the number of primary 
components of all bodies to two, the negative electron and 
positive proton, and we now think of elements and their 
chemical properties as a periodical function of the number 
of their " free ” electrons or, better, of the umts of exces- 
sive positive electric charges on the nucleus of the atom. 

The advance m chemical reasoning of the process of 
transformmg quahtative differences into numerical ones 
IS really remarkable, most impressive, and very significant 
from the methodological pomt of view. The development 
of other fundamental concepts of chemistry also gives a 
very good illustration of the tendency towards abohshmg 
the ngid, definite border-lines even between quite con- 
trastmg ideas Take, for instance, the concept of equili- 
brium. " The conception of equihbnum m chemical 
processes constitutes," says Prof Johnston, " the central 
idea of what is commonly called physical chemistry, 
which, however, would be better termed theoretical or 
general chemistry, smce it deals with the general prmciples 
of the science.” ^ The notion of equihbnum mtroduced by 
Guldberg and Waage m 1865 and elaborated later by 
Gibbs, IS quite a modem concept and may be called a 
dynamic equihbnum. Bemg apparently an absence of 
change, it is actually a contmuous change m two opposite 
directions which neutralize each other. In the words of 
Prof Johnston, it is " an apparently stationary condition 
... a state of equihbnum,” when “ the tendency of the 
reaction to go forward is just counterbalanced by the ten- 
dency of the reverse reaction.” * The foUowmg equations 
give an illustration of it. CO -I- CO,, or 

3 Fe -1-4 H,0<I<Fe,0, +4 H, The concept smoothes over 
the contrast both between contmuous change and a state 
L L Woodruff and others. The Development of the Sciences, p. 117. 

• Ibid , p 1 15. 
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of rest, and between a certain direction of reaction and 
its opposite. 

The development of the concept of colloids is instruc- 
tive also. Graham (about 1830) divided " substances 
into two categones — the rapidly moving crystalloids, 
t3^ified by salt, and the slow movmg colloids, t5^ified 
by gum-arabic or gelatine For a long time the distinction 
persisted . . . and only after 1900 did it become evident 
that we should not speak of colloids as a distinct class of 
substances, but may speak only of the colloid state.” ^ 

The division of substances mto organic (produced by 
living organisms) and morganic (which are the result of 
processes in inanimate nature) was previously quite 
fundamental and distmct. But smce the epoch-maJdng 
experiment of Wohler who, m 1828, produced urea, and 
smce the subsequent development of organic chemistry, 
the division has lost its meaning ; and the modem dis- 
tmction between organic and morganic chemistry is 
purely technical and conventional, and the two branches 
may be roughly defined as the chemistry of carbon and 
the chemistry of other elements. The biological and 
philosophical significance of the destraction of the bamer 
between organic and morgamc is quite obvious. 

Astronomy was the first disciphne to commence the 
modem scientific development, with Copernicus’s De 
Revolutionxbus Orbtum Ccelesitum, and was the first also 
to introduce into science one of the most frmtful of all 
ideas, that of evolution in Kant’s and Laplace’s nebular 
h5q)othesis of the solar system. In its progress, astro- 
nomical reasoning shows the all four aspects of modem 
thmldng mentioned above. For the pre-Copemican mind 
the Universe was something fairly defimte, fairly simple 
and limited Its centre was definitely known and near to 
us — ^it was our own globe. Its limit, its distmct border- 
Ime, was thought, even by Copernicus, to be a sphere of 
fixed stars. The concept of the world was definite, 
convincing, and exclusive of all other worlds and possibih- 

* L L Woodnifi and others. The Development of the Sciences, p 122 
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ties. Now, instead of this, we have no centre at all for 
the Universe, or, ia another interpretation, any point may 
be considered as its centre. Our world, the solar system, 
turned out to be only one infinitesrnial part of the whole 
Universe among many other possible systems like ours. 
Furthermore, we can now think not only of many worlds, 
but of many Umverses, as the Pluralism of Charles 
Renouvier and William James suggests. Thus even the 
concept of the Umverse at present may become relative, 
m spite of the apparent contradiction in terms. 

The amount of motion m the modem Universe has 
increased tremendously. Having made the earth revolve 
round the sun, we have not stopped the sun, but have 
ascribed to it the speed of 12J km. per second. The 
velocities of " fixed ” stars are established at from 27-100 
km. per second. 

Change and continuity are the foundation of the nebular 
theory. If we could turn time back, and if we could 
watch the sun and planets gomg back to their origin, we 
should see them gradually absorbed into the primordial 
nebula. It is true that modem views m geology, physics, 
and celestial mechanics are opposed to the old nebular 
theory, and that, m the words of Prof F. Schlesinger, 
" without radical reconstmction the nebular hypothesis 
can no longer serve as a reasonable theory of the earth’s 
origm”^ But whether we accept Chamberlm’s plane- 
tenmal h3TX)thesis, or any other, the difference would be 
only in the ways and methods of evolution. The fact of 
it can hardly be challenged. 

As the most mfluential smgle book in geology, Lyell’s 
Principles of Geology (1837) stands unconditionally ac- 
knowledged and without rivals. Its great mission is 
defimtely stated m its full name, which is : Principles of 
Geology : being an attempt to explain the former changes of 
the earth’s surface by reference to causes now in operation. 
In other words, it was an attempt, and quite a successful 
one, to erase the artificial border-hne between past and 
* Ibid , p. 172 
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present, to abolish the difference in kind between them, 
and to introduce contmmty in our ideas of the history of 
the world. 

After Laplace’s Exposition du systhne du monde, Lyell’s 
work was the next great landmark for the growth of the 
scientific concept of evolution, and it leads us directly 
to the third great advance of the concept, to Darwm’s 
Origin of Species. The Origin of Species was not only, 
beyond doubt, the most influential book of the past 
century m biology, but probably the most influential 
book ^together, “ the book,” of the nmeteenth century. 
The influence which it has exercised outside of biology 
shows that its significance lies not so much m certain 
specific facts put forth, or m certain biological (in a broad 
sense) problems wonderfully solved, but m its general 
ways of thmkmg, in its logic, m its revolutionary concepts, 
as tools especially fit for modem reasonmg. The Origin 
of species for the pre-Darwmian mmd was not only a 
starthng and novel doctnne, it was an absurdity, a 
contradiction m terms, and " an mtellectual revolt,” as 
Dewey puts it m his essay. The Influence of Darwin on 
Philosophy^ And Darwm’s great histoncal mission and 
destmy has been to establish this " contradiction m 
terms.” Before him, the concept of species stood for 
somethmg unchangeable, absolute, definitely patterned 
for ever, untransmutable into other members of the 
groups, and separated from them by qmte a distinct, 
sharp border-lme. Darwin transformed it mto a new 
“ species ” concept, which signifies sometlung, m a sense, 
rather definite and tangible, but at the same time con- 
tmuously changmg ; somethmg that, bemg determmed by 
environment, m its ongm m the course of time and m its 
structure m the realm of space, gradually merges mto 
other members of the group and m that way is closely 
related to them. The new dynamic concept and the 
meisterly transmutation into it of the old static concept 

1 John Dewey, The Influence of Darunn on Philosophy, New York. 
1910, p. I ff 
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expresses the spirit of the new logic so well that 
" Darwinism ” m its logical aspect became a S3mibol of 
the new and modem ways of thinking and a pattern and 
gmding principle upon which to build the new d3mamic 
concepts m other fields of reasoning. And this was what 
has made the Origin of Species “ the book ” of the nine- 
teenth century. 

Besides the idea of evolution, so predominant in modem 
biological science, another rather fundamental biological 
concept, that of death, provides a good illustration of 
the typical features of scientific reaso ning . To the min d 
of the average man m the street, to so-called “ naive 
reahsm,” there are few ideas more defimtely opposed 
than hfe and death, and probably nowhere else is the 
sharp dividmg-hne between two opposites so overwhelm- 
mgly and tragically importeint and real. What is on one 
side of it IS so different from what is on the other side. 
" It is better to be a hve dog than a dead bon,” as the 
Romans put it. 

To modem science the situation is not so definite at 
all First of all, there are certam phenomena of which 
we cannot tell definitely whether they are death or not, 
or rather which are death and which are not. For 
mstance, when a Paramoecium or any other single-celled 
animal divides mto two new protozoans of the same kmd, 
it is not death, smce no living matter becomes dead 
matter. But, on the other hand, it is death, because the 
parent Paramoecium defimtely ceased to exist as a hvmg 
organism, as a hving whole. Then, in the case of dry 
seeds and spores, frozen fish, frogs and snaJtes, people 
drowned or m the state of deep lethargy, very often it is 
impossible to say whether they sure dead or ahve. Only 
the subsequent appearance or non-appearance of resusa- 
tation can answer the question. 

Furthermore, even when the fact of death is indisput- 
able, it is impossible to tell the exact moment of death, 
the moment up to which the organism still hved and after 
which it was definitely dead. In one of the Monographs 
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on Expenmental Biology edited by J. Loeb, T. H. Morgan, 
and W Y. V. Osterhout, we read : " Every child knows 
that all tissues do not die at the same time. ... As 
Harrison points out, ‘ almost the whole of our knowledge 
of muscle-nerve physiology, and much of that of the 
action of the heart, is based upon experiments with 
surviving organs.' " ^ Dr Carrel " found that almost all 
the adult and embryomc tissues of dog, cat, chicken, rat, 
guinea-pig, and man could be cultivated in vitro ” ; • in 
other words, outside the body in a proper nutrient medium. 
The extent to which the survival of separate tissues may 
contmue is illustrated by the following fact : a strain of 
connective tissue obtained from a piece of chick heart 
was ahve for nme years, or longer than the average 
longevity of a chicken itself * 

All this makes us look upon death, not as an instan- 
taneous occurrence, but as a gradual process extending 
through a certam length of time. But more thorough 
mvestigation shows, not only that death is a process in 
time, but that it is a contmuous process, practically 
mseparable from life processes. In the same Monographs 
on Expertmental Biology, W Osterhout writes . " Studies 
undertaken from this pomt of view lead us to look upon 
the death process as one which is always gomg on, even 
m a normal, actively growmg cell. In other words, we 
regard the death process as a normal part of the life 
process, producing no disturbance unless unduly acceler- 
ated by an injunous agent which upsets the normal 
balance and causes mjury, so that the life process comes 
to a standstill ” In an accompanying footnote he 
remarks ; " The general conception t^t the death pro- 
cess goes on contmually is m harmony with the ideas 
expressed by many physiologists from Claude Bernard 
(1879 ; I, 28) down to the present day. Cf. Lipschutz 
(1915).” * Fmally, to emphasize stiU more the continmty 

* R Pearl, The Biology of Death, Philadelphia, 1922, p 58. 

* 0 /> ct< , p. 59. * Op cK , p 63. 

« W Y V Osterhout, Injury, Recovery, and Death tn Relation to 
Conductivity and PermedMity, Philadelphia, 1922, p. 16. 
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between life and death, we are told by Mmot that the 
rate of approaching death, of senescence, of “ d3ang,” is 
highest in childhood. As his fourth law of age, he asserts 
“ Senescence is at its maximum m the very young stages 
and the rate of senescence dimmishes with age.” ^ This 
mterpretation of the concept of death shows definitely 
the emphasis on process, the estabhshment of contmmty 
between opposites, quantitative differentiation mstead of 
qualitative, and a certam degree of pluralism. 

The analysis of other fundamental biological concepts, 
such as those of organism or mdividual, for mstance, 
would 5neld a similar result. While the difference and 
gulf between an organism or mdividual and an associa- 
tion of individuals, society, on the one hand, and 
between an organism and its organs, on the other, looks 
so obvious, the fact is that in many cases, m Volvox 
glohator, for example, or m colonies of certam hydroids 
or of the Siphonophores, it is very hard to tell whether 
a certain conglomerate of hvmg matter is an organism, 
1.6. , ein individual, or an organ, or an association of 
mdividuals. 

The general development of psychology is characterized 
by the same tendency to replace clear-cut divisions and 
water-tight compartments by somethmg more flexible 
and contmuous. From the conception of mmd as a 
mechanical combmation of separate thoughts, vohtions, 
and feelings or as a conglomerate of definite " faculties,” 
we have come to thmking of mental hfe as a fusion 
of rather flmd “ reactions,” “ functions,” " complexes,” 
" behaviours ” of different kmds, " configurations,” and 
the like. The prevaihng current attitudes towards mental 
hfe may well be described m the words of Marshall, 
who regards imnd as a “ complex of diverse emphases 
within a whole psychic pulse,” emd says that, " m so 
far as these emphases display observable characteristics, 
the average man gives them special names, e.g , 

1 C Minot, The Problem of Age, Growth, and Death, New York, 1908, 
p. 250. 

E 
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“thoughts,” "desires,” "behevings,” "emotions,” "sensa- 
tions,” etc ^ 

A good illustration of this general tendency to con- 
tmmty is provided by two narrower but nevertheless 
very fundamental concepts of psychology, " Intelhgence ” 
and “ Mental ” or " Psychic.” Elementary common 
sense and judicial practice divide all people mto two 
separate groups — ^normal people and idiots or feeble- 
mmded people. More attentive observation reveals a 
division mto feeble-imnded people, average people, and 
geniuses The next step in the direction of thorough 
analysis gives a scale somethmg like : idiots, morons, 
duU, normal, bright, very bright, geniuses. And, finally, 
modem mental tests mtroduce a very contmuous curve 
of distnbution of intelhgence from the lowest levels to 
the highest m terms of I Q’s., with definite emphasis on 
quantitative mterpretation of the concept. These steps 
in the elaboration of the concept of mteUigence comcide 
fairly well with its actual historical development in 
psychology.* 

If the development of the intelligence concept represents 
the experimental aspect of modem psychology, the treat- 
ment of the problem of mental and physicd, “ mmd ” 
and “ non-mmd,” by H. Holhngworth and B. Russell 
introduces the more speculative features of our studies of 
mental life. Holhngworth points out that the distmction 
between "mental” and "physical” facts — for instance, 
between hunger, anger, desire, belief, emotion, and the 
chair, the table, the fireplace — ^is relative and statistical. 
Between the " natural order ” and “ mental order ” 
“ there is as a matter of fact not a gulf but a gradual 
transition and contmmty.” * He fills this gulf with facts 
like “ a wave of patnotism,” fever, plague, beauty, and 
so on, and affirms that generally all facts are psycho- 

1 Quoted from H L HoDingworth, The Psychology of Thought, 
New York, 1926, p 174 

* R Pmtner, Intelligence Testing, New York, 1923, ch i, fi. 

* Op £»/ , p 170 
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ph3reical. The difference of the degree of " psychic-ness ” 
Eind “ physic-ness ” of facts depends on the number of 
persons reporting the fact The more identical reports 
we have, the more " objective,” “ physical,” " material,” 
is the fact In the same way, HoUingworth also estab- 
lishes contmmty between “ feehng a difference,” " judgmg 
the difference.” " holdmg a behef with respect to it,” and 
‘‘ perceivmg it,” and makes the gradation a function of the 
degree of confidence experienced ^ 

B Russell’s point of view may be given in his own 
words : “ Physics and psychology are not distinguished by 
their materisJ Mmd and matter alike are logical con- 
structions , the particulars out of which they are con- 
structed have vanous relations, some of them are studied 
by physics, others by psychology. . . Mmd [as con- 
trasted with matter — B B B] is a matter of degree, 
chiefly exemphfied m number and complexity of habits,” * 

Thus psychology completes our bnef review of sciences 
which either are " exact ” or at least try to be so, and 
takes us back into the domam of more philosophical and less 
exact disciplines like Logic, epistemology, and ontology. 

All the illustrations taken from different dommions of 
scientific reasoning defimtely justify the statement set 
forth above, that modem thinkmg in its best examples 
IS extremely dynamic , that is, it is interested almost 
exclusively m different kmds of change, and saturates 
its concepts with motion so generously that it sees nothmg 
but motion even where naive realism or common sense 
observes only a state of perfect rest. 

The other outstanding characteristic of scientific reason- 
ing, as the same illustrations emphasize, is that it uses 
quite extensively, as its most powerful and favourite 
device, the establishment of continmty among studied 
facts. The contmmty is sometimes primeinly m Tune 
and to a certain degree in substance, and sometunes 

^ H L HoUingworth, Thg Psychology of Thought, New York. 1926, 
P- 175 ff 

* B RusseU, The Analysts of Mtnd, London, 1921, pp 307, 308. 
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primarily in a certain definite property or characteristic 
The former may be illustrated by the continmty between 
a boy five years old and himself at the age of eighty-five , 
the latter by the contmuity between the intelhgence of the 
dullest member of any large social group taken at random 
and the intelligence of the bnghtest member of the 
same group. 

The term continuity has already been used so much m 
this discussion that it is now both possible and desirable 
to sum up the different aspects of continuity, and to 
give Its defimtion as a logical term and as it wiU be 
understood in this discussion. 

Contmuity, m the simplest case, may be observed 
when we have (a) two not identical events which may be 
called the poles of the contmmty , ip) a certam character- 
istic common to both of them, which may be called the 
direction of the contmuity; and (c) several transitional 
(m the given direction) forms between the two poles, 
steps (or points) of the continuity. “ Transitional ” here 
has the accent on its Latm tre, to walk, and means 
something which can move through or be moved through, 
or actually moves through or is moved through, so as to 
connect two previously disconnected pomts , and, further- 
more, not only somethmg which has connected the two 
pomts, but somethmg which has established a permanent 
connexion between them , so that transitional becomes 
almost synonymous with passable, traversable. The 
forms between the poles are transitional, when our thought 
can move easily from one pole to the other without 
stops and halts through aU the steps (mcludmg the 
poles), as members of the same group, differmg m degree 
rather than in kmd. Continmty, understood m that way, 
is a direct antonym of separateness or separation and a 
near synonym of traversabihty.* 

^ Since such an outstanding and up-to-date work as W £ Johnson's 
Logic uses as one of its fundamental notions " contmuant " and thus 
imphcitly mtroduces the idea of contmuity, it is worth while to compare 
the notion of " continuant ” with the concept of continuity as presented 
here. They denote quite diflerent ideas. The “ contmuant ” mterprets 
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It is very important to notice that, in thinking of the 
concept of contmmty, we must never forget that the 
concept Itself, being so fundamental and primary m 
reasonmg, must always be understood from the point of 
view and m terms of contmmty also. In other words, we 
must never forget that the concept of contmmty manifests 
itself also m the form of a continuum , that is, it denotes, 
not something absolute, exclusive, not a group of identical 
situations, but a continuous senes of situations differmg 
one from another m degree of contmmty (or separation). 
The difference of degree here is a difference in difference 
between steps of contmua. In certain contmua the 
difference between two neighbourmg steps is very small, 
m others qmte considerable. If the difference is hardly 
appreciable, as small as we wish it to be, or, m other words, 
" mfimtesimal,” then we have a perfect and compendent 
ensemble called the mathematical contmuum of the second 
order. In non-technical language, the nature of the 
mathematical contmuum will probably be best expressed 
in the foUowmg characteristic of it • “ Any value between 
the greatest and least values of a contmuum (between its 
poles, m other words), can be found at least at one pomt 
of the contmuum.” * If the difference between steps 
cannot be made as small as is desired, then we have 
contmua observed m other sciences than Mathematics. 
We shall have that kmd of continuum if, for mstance, 

the essence of the nature of things Its meaning is ontological, or 
“ constitutive ” in Johnson's terms The " conbnuity " describes the 
essence or nature ol reasoning and therefore is logical or, again in 
Johnson’s terms, " epistemic " Continuity is contrasted with separa- 
tion, the " continuant " with its states The concepts closest to the 
contmuant and its states in the present work are "process and its 
product " Moreover, as far as its general logical standpomt is con- 
cerned Johnson’s Logxc is more static than dynamic, in the sense that 
it is more a Logic of Excluded than Included Middle 

* In techmeal language, the idea of mathematical contmuity may 
be expressed as follows “ A function / (x) of one variable x it is said 
to be contmuous at a pomt a if (i) / (x) is defined m an mterval con- 
taining a , (2) / (x) has a bmit at a . (3) / (a) is equal to this hmit ” 
See A E Love, " Function,’’ in Encyclopisdta Entannica, 12th ed , 
vol XI, p. 304 
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having measured the intelligence of the members of a 
very large group, say of all living white people, we drop 
out all duplicate cases (in terms of our measurements) 
and arrange what is left in a senes rangmg from the 
lowest case up to the highest. Obviously it will not be a 
perfect and compendent ensemble or contmuum, because 
we cannot make the difference between steps as small as 
we would probably wish, but nevertheless it will be a 
continuum, m the sense of the relative definition above. 
And it IS easy to see that it would be a better contmuum 
than we should get, for instance, by measunng the mtelh- 
gence of a group of one hundred or twenty-five people 

It should be observed that absolute, complete perfection 
of the mathematical contmuum exists only m potentiality 
and outside the controllable world It is conceivable but 
not attainable ; it may be comprehended but never 
observed, not even imagmed Because of this, for any 
practical purposes, for controlhng environment (and this 
discussion deals only with pragmatic problems), the 
potentially perfect contmuum is of no great importance. 
We can never realize it completely, and for all practical 
purposes we use imperfect or relative contmua, no matter 
how small the difference between steps is made Whether, 
for example, we treat ir as 3 14, or its value computed to 
707 decimal places (Shanks, 1854), m neither case are we 
really m a perfect contmuum, and the difference between 
numencal continuity and the contmmties dealt with out- 
side mathematics is practically only relative, not essentieil 

From the relative point of view, when the difference 
between the steps becomes mappreciable, equal to zero, 
the contmuity becomes identity ; when the difference is 
so great that our thought cannot easily pass from one 
step to another and consider them members of the same 
group, contmmty becomes separation. Thus contmuity 
itself may be thought of as a case of a contmuum whose 
poles are Identity and Separation ^ 

^ The relative conceptioii of continuity must be kept m mind when 
considermg the logical significance of Plank’s quantum theory This 
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Now, if dynamism and continuity are really the most 
outstandmg characteristics of modem scientific thinking, 
the next question to be considered is, what kind of Logic 
best fits that thinking ? 

theory, which is gaming more and more recognition now, m its present 
form, depicts the ultimate structure of the Umverse as discontmuous 
from the point of view of mathematical contmuitv, and m this way 
works agamst the prmciple of contmuity , but, from the pomt of view 
of the logical and relative contmuity here presented, the Universe, 
according to the quantum theory, is a contmuum of a very high degree 
of contmuity, and, in this aspect of it, the quantum theory mdeed 
completes the above list of illustrations from different sciences upholdmg 
contmuity as a predommant aspect of modem scientific reasomng 


CHAPTER IV 


THE BACKGROUND OF STATIC LOGIC AND 
FOREFRONT OF DYNAMIC LOGIC 

If men pktlosophtsed in order to escape ignorance, it is 
evident that they pursued wisdom just for the sake of knowing, 
not for the sake of any advantage it might bring More 

necessary indeed, every other science may be than this, more 
excellent there is none — Aristotle 

Human knowledge and human power meet in one , for 
where the cause is not known the effect cannot be produced 
Nature, to be commanded, must be obeyed — Francis Bacon 

Before answenng the question which Logic would best 
fit modem thmkmg, it may be instructive to see what 
experience, what general attitude and philosophy of hfe, 
fitted the Aristotelian classical Logic so well, bemg its 
background and cause as well as its product and output. 
When we say " Aristotelian Logic ” we certainly do not 
mean Anstotle’s logic. The Logic formulated by Aristotle 
was not his logic m the sense that it was created or 
invented by him from nothmg or used by him alone 
The ways of thmkmg described and formulated by 
Aristotle m his Organon had been previously used by the 
mtellectuals of those days, especially by Plato, and were 
used later all through medisev^ times down to the present. 
It IS a curious fact, but true, that in a certam sense 
Aristotle himself was not only more modem than his 
predecessors, which is natural enough, but also more 
modem than his most faithful followers over a thousand 
years later, who either knew only a part of his teaching 
or neglected its experimental and mductive elements 
altogether. Thus, m lookmg for the experience under- 
lymg Anstotehau Logic we have to consider the ex- 
n 
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perience of European humanity up to, roughly speakmg, 
the fifteenth or sixteenth centuries after Christ. For the 
sake of brevity and convenience, this expenence may be 
called pre-modem, as contrasted with modem. 

The contrast starts with the most fundamental, most 
primary aspect of expenence. Dewey says that ex- 
penence " mcludes an active and a passive element 
pecuharly combmed,” ^ or, m other words, that it is " a 
matter of simultaneous domgs and suffermgs ” ® The 
notion of expenence as simultaneous doing and under- 
going, if taken with all its imphcations, is of tremendous 
import, and means that any bit of expenence always 
mvolves both elements but in different proportion If 
the active element, doing, is greater, we have a controUmg 
reaction, a tendency to change, to transform our environ- 
ment ; if the passive clement is stronger, we have a 
consummatory reaction, a tendency to appreciate the 
environment positively or negatively without special 
effort to transform it. In the pre-modem expenence the 
latter element, the consummatory reaction, was quite 
predominant over the controlhng tendencies. For Anstotle 
himself the ideal life was a life of contemplation The 
same is tme of Thomas Aqumas For Plato the whole 
universe was a form of magnificent contemplation, a play 
of ideas. For the Neoplatomsts and all mystics, spintual 
reunion with the One and liberation from the power of 
matter m one fomi or another were the only aim of life 
Any list of the topics most favoured m mediseval debates 
would show how far they were from the tendency to 
transform environment or even from the possibihty of 
controlling the events discussed 

Contemplative as it was in its aims, the pre-modem 
mmd was not less contemplative m its methods of attack. 
For Plato, the greatest tool for acquinng tmth was 
dialectics, speculation When Galileo, the prophet of the 
new scientific spirit, tned to prove by experiment that 

’ John Dewey, Democracy and Education, New York. 1920, p 163 

• JohnDeweyandOthers, New York, 1917, p 10. 
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the acceleration of falling bodies does not depend on their 
weight, the reaction of the learned conservatives was not 
to investigate the experiment or to arrange a new one, 
but to go back to their studies and look mto books for 
the solution of the problem And, what was probably 
even more important than theoretical aims and methods, 
the everyday routme and hfe of the t5^ical mteUectuals 
of the days of the schoolmen consisted m the contmuous 
readmg or writing of books or the discussion and inter- 
pretation of them, the mere contemplation of words 
and ideas Anstotle himself was more mterested m facts 
and environment, but even his experience was hmited 
by observations which, though very keen, were almost 
exclusively contemplative. Even he did not make 
much use of experimentation, as a systematic rearrange- 
ment, or manipulation of environment How far this 
kind of activities — practical and technical — was separated 
from contemplative knowledge and science, is shown by 
the fact that Archimedes, as Prof Robinson writes, 
" disdamed to make any record of his mgenious devices, 
for they were unworthy of the noble profession of a 
philosopher.” ^ 

In the attitude of a spectator and admirer, as opposed 
to that of a master and engmeer, the typical character- 
istics are emphasis on quahty versus quantity and em- 
phasis on the static aspect of nature versus the dynamic. 

The appreciative and passive attitude is intrinsically 
quahtative, while successful controlhng action is impos- 
sible without quantitative data A few simple illustrations 
will make this clear. To a gourmet a fine dinner m a 
good restaurant is a continuous procession of different 
” quahties ” . the remarkable flavour of the fniit cock- 
tail ; the unusually fine taste of the soup ; the dehcious 
tenderness of the meat , the wonderful mellowness of the 
fish , the refreshmg originality and piquancy of the 
dessert. To the chef of the restaurant or to his assistant, 

* James H Kobinson, The Mtnd tn the Making, New York, 1921, 
P 113 
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stiU learning the high m3reteries of the Fme Art of 
Cooking, the same meal is but a big conglomerate of 
" quantities ” : how much of each fruit must be put mto 
the cocktail, the proper proportion of different vegetables 
m the soup, how long the meat must be roasted, how 
many degrees the temperature of the oven must be for 
the fish, how many different sweets must be taken to 
make an original but not too fanciful dessert, and so on. 
To make the contrast expressive and graphic, it is enough 
to compare the description of the Cratchits’ Christmas 
dinner m Dickens’ Christmas Carol and the correspond- 
ing pages of a good cookery-book. The appearance 
on the table of the goose (" such a goose, Martha ' ”) 
" a feathered phenomenon to which a black swan was a 
matter of course,” of which Bob said that “ he didn’t 
believe there ever was such a goose cooked,” and then 
the solemn entrance of the puddmg (" Oh, a wonderful 
pudding ' ”), the puddmg with " a smell hke an eating- 
house and a pastry-cook’s next door to each other, with 
a laundress’s next door to that,” the puddmg of which 
" Bob Cratclut said, and calmly too, that he regarded it 
as the greatest success achieved by Mrs Cratchit smee 
their marriage ” — all this mtroduces so many different 
almost miperceptible nuances of delight, admiration, 
enjoyment, and happmess that they look nearly ex- 
clusively quahtative Commg back to a cookery-book, 
we are m the realm of quantities. It tells us that " a 
goose twelve weeks old is known as a green goose and 
six months old as a gosling,” it instructs us, after saltmg 
and peppermg the goose, to “ lay six thm strips of fat 
salt pork over breast,” then to bake it " two hours.” 
Then “ baste every fifteen imnutes with fat in pan. 
Remove pork last half hour of cookmg,” etc. The pre- 
scnption for stufi&ng is a continuous row of figures : 2 
cups hot mashed potato, ij cups soft stale bread-crumbs, 
J cup butter, ij teaspoons salt, and so on. The pudding 
IS treated in the same way — stnctly quantitatively. 

In music the same relationship of controUmg-apprecia- 
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tive and quantitative -qualitative approaches also holds 
true An amateur — a fine musician — ^when unfavourably 
impressed by a poor performance of a s5miphony, would 
describe it to his fnend as dull, lifeless, very poor, entirely 
mismterpretmg the score, stupid, heavy, awkward, and 
so on ; while to a conductor who is disappomted with 
the performance of his orchestra the mam problems are 
such as, how much slower the first part must be played 
and how much faster the last part, how much louder the 
violms must play here and the clarinets there, how much 
more pronunent the mam theme should sound here and 
how much more piano the whole orchestra should play 
there, and so on. 

A cathedral, or a palace, or a sky-scraper may appear 
to a cultured tourist beautiful, magnificent, inspinng, 
and tremendous, or depressmg, ugly, and tasteless, but 
to its architect and builder it means an enormous amount 
of calculation and measurement and endless columns of 
figures. 

This problem m general form (though from a shghtly 
different pomt of view) is discussed at length and m a 
masterly way by H Bergson m his Time and Free Will 
After a thorough analysis of the problem, he “ found 
that psychic phenomena were in themselves pure quality 
or quahtative multiplicity and that, on the other hand, 
their cause situated in space was quantity ” He also 
says • “ Pure quahty ... is the state of consciousness 
and pure quantity . . is necessarily space ” " If magni- 
tude outside you is never intensive, intensity withm you 
IS never magnitude.” ^ Obviously the passive aspect of 
experience, “ undergoing,” appreciation, is predominantly 
the state of consciousness m Bergson’s temunology, and 
therefore predommantly quahtative, while the controllmg 
aspect of expenence, producing changes m the environ- 
ment — in other words, m space around us — is predomm- 
antly quantitative. 

* Henn Bergson, Time and Free Will, London, 1912, pp. 224-225 
Cf also cb 1, fi 
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So strong is the tendency of a contemplative mind to 
interpret everythmg qualitatively that it tries to imbue 
even the very s5mibols of quantity, numbers, with certam 
qualitative properties For many people even now, 3 or 
7 or 12 IS a good, favourable, mce number ; while 13 is 
evil, unlucky, and dangerous. There is an old mediaeval 
Russian religious psahn, consistmg of a series of questions. 
What is one ? What is two ? and so on, and the answers 
are : One is God, two are the two natures of Chnst, divine 
and human, three is the three persons of Trmity, and so 
on Very probably, for the authors of the psalm, the 
answers really explamed what was the nature of the 
number one or two or three, as well as correspondmg 
explanations satisfied Pythagoreans or E Levi.^ 

It IS quite obvious that the contemplative mind, as 
opposed to the controlhng mmd, by its very definition, 
IS not likely to produce any changes in its environment, 
but would it not probably hke changes to occur of their 
own accord around it’ If " undergomg ” or appreciation 
IS of a positive character, that is, if it is satisfying, then 
obviously, agam, by definition, there would be no want, 
no tendency to change. And the higher, the more com- 
plete enjoyment is, the greater is the opposition to any 
change. In a rather expressive form this attitude is 
described m the foUowmg colourful Onental song . 

The turbulent waters of Kur are seething and foaming 
A bnght day is dawning I 
How blithe my heart and how free my spirit. 

Could it remain thus for ever , 

Oh, could it remam thus for ever . * 

The same tendency to fix, to eternalize the satisfjong 
state of affairs is well expressed m the behaviour of 
St Peter and St James and St John at the transfiguration 
of Christ. Socially and pohtically, conservatism is nearly 
always backed by social groups which in one or another 
way have profited by the existmg social order. 

^ Eliphas Levi (A L Constant), Transcendental Magic, Chicago, 1910. 

* A Persian Song . the English version by J. M. Soskice 
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If the appreciation is of a negative kind, if it means 
one or another form of suffering, then there is generally 
a tendency to escape from the sulTermg and to avoid 
the causes of it But this tendency is quite different 
from the controllmg tendency, which seeks to transform 
environment. The aim here is not to change environment 
but ]ust to withdraw oneself from it, or to get nd of it 
The passive, contemplative character of the reaction is 
qmte clearly seen m cases where the contemplative- 
approach to life is very consistent. The more contem- 
plative the attitude is towards life, the more it justifies 
and accepts suffering. A determimst sees in it the will 
of God. Mystics would say that it purifies the soul A 
modem philosopher known for his emphasis on the 
aesthetic aspect of expenence says “ Pleasure for the 
beautiful body, pain for the beautiful soul ” ^ Hardships 
of different kinds have been the foundation of monastic 
spintual trainmg Onental ascetics would quite volun- 
tarily and enthusiastically go mto marshes to be bitten 
almost to death by mosquitoes or seek other tortures and 
martyrdoms. All this is in inverse proportion to interest 
m environment and m direct proportion to contemplation 
But even a rather neutral form of contemplation, not 
extremely pleasurable, nor definitely painful, is also 
opposed to changes Buddhism, which emotionally repre- 
sents this kind of mentahty rather well, holds as its ideal 
the attainment of Nirvana, which is nothing else than 
an attempt to get nd, once and for ever, of all the 
changes zind metamorphoses of our universe According 
to the highly specialized Yoga doctnne of contempla- 
tion, the way to union with the Eternal Unity is by 
Satnadht, or by a contmuous contemplation of contem- 
plation without an^ other content. And this love for the 
eternal, permanent, stable, and unchangeable is quite 
characteristic of the pre-modem, contemplative outlook. 
Change is intrmsically bad, sometimes even evil m itself. 
For Plato, real wisdom was not knowledge of the changeable 
1 The Prose of Oscar Wilde, p 759 (De profundis) 
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“ appearance of things ” but of the eternal ideas above 
it. For him the universe was so completely made in 
advance, once and for ever, that nothmg new could be 
known, and all knowledge was only the recollection of 
somethmg previously known. Aristotle, substituting 
" forms ” for Plato’s “ ideas,” considerably reduced the 
separation between the shaping factor and the material 
used, but he did not abohsh it, by any means. For Plato, 
the universe of expenence was hke a projection of certain 
words or signs from far away on to a screen ; for Aristotle, 
it was more hke the formation of the same S5nnbols or 
words on paper by a t5rpewnter But for both of them 
the eternal, unchangeable specific patterns were primary 
to the reality of the senses, and the same is true of all 
mediaeval thinkmg up to the victory of nommahsm over 
realism and conceptualism. Thomas Aqumas thought 
that the forms abode eternally in God God was con- 
sidered eternal and unchangeable because any change or 
even possibility of change would depnve him of perfection. 
So deep was this conviction of the existence of formative 
patterns as the foundation of the world, that any con- 
siderable deviation from these patterns, especidly m 
livmg forms, such as monsters and malformations of all 
kinds, attracted an amount of attention which surprises 
us They were mentioned m chronicles, pamted by 
artists, and discussed eveiywhere And not only was 
a certam cunosity excited, but horror and uncanny 
imeasmcss were induced even more. To the mediaeval 
mmd these deviations looked hke something utterly 
unnatural and unholy, an attempt of the rebellious Prmce 
of Darkness to destroy the harmomous and orderly 
world of God 

This attitude toward change and dynamism leads us to 
the fourth aspect of pre-modem expenence, namely, the 
tendency to distmgmsh, differentiate, isolate, descnbe as 
exhaustively as possible, define perfectly, and estabhsh 
once and for ever the eternal patterns of our umverse. 
They could be ideas, forms, concepts, substances, essences. 
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entities, species, properties, powers, faculties, forces, 
elements, doctnnes, creeds, monarchies, guilds, social 
classes, customs, virtues, sms, laws, propositions, defini- 
tions, and so on, and so on, but all of them must be 
established, defined, and classified For pre-modem 
thinkers, the universe was a collection of static, eternal, 
qualitative, mdependent, and clean-cut imits, somewhat 
hke a great museum of different dead specimens, and 
their general mtellectual attitude was like that of a 
curator of the museum, or of an old-fashioned naturalist, 
watchmg scmpulously, differentiatmg, specifymg, classi- 
fymg, and descnbmg To such a general attitude and 
trend of mind no other instrument, or " organon,” of 
thought would be so perfectly fitted as the classical 
Aristotelian Logic with its fundamental law, " A is B but 
not non-B,” its exhaustive definition (at least m attempt). 
Its static terms, its quantitative indices m the form of 
“ some,” “ all,” or “ no,” and its mechanical, syllogistic 
mampulation of propositions 

Now, after our excursion into pre-modem thinking and 
its cultural background, let us return to the problems of 
modem thinking As has been stated above, the Logic 
for which this discussion ventures to look is a logic of 
reasonmg, tested by its ability to control our environ- 
ment , a Logic which would fit modem thinkmg , a Logic 
which IS dynamic, mtercsted in quantitative differences, 
and seeks to interrelate, connect, emd unite different 
elements of our expenence The suggestion arises at 
once that this Logic must be based on the law " A is B 
and non-B simultaneously ” It must have more efficient 
ways of definition, more exact, quantitative mdices, and 
more flexible means of reorgamzmg our cogmtive ex- 
perience 

The attempt to find and to construct such a Logic will 
begin with a study of the logic of John Dewey’s wntmgs, 
or, more defimtely, of the ways of thinkmg embodied m 
his wntings, from which generalizations will be drawn. 
Dewey’s works are here chosen because, from the point of 
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view of this discussion, they present the most consistent 
and most efficient smgle specimen of modem logic The 
method of attackmg problems employed by Dewey, if 
generalized and exphcitly stated, would give a solid 
foundation for the further development of the theory of 
dynamic Logic ^ 

It can hardly be mere chance that the reasoning of 
an American philosopher supplies an exceptionally fine 
sample of modem logic. We must not forget that control 
of environment is the ke5mote of modem experience and 
consequently of modem thmking If we bear this m 
mmd, it is not difficult to see why an American writer 
would lead There are many reasons for this. In no 
other country m human history has such a large per- 
centage of the population come from other countnes, and 
that not in the form of an invasion by a leirge group with 
fixed organization and traditions, but as mdividuals or in 
relatively small groups. America is pnmaiily a country 
of immigrants, who are at the same time enugrants m 
respect of their native countnes It makes no difference 
whether they came on the Mayflower or as steerage 
passengers on a modem transatlantic finer. They are all 
people who, m the first place, were so sensitive to their 
environment that they could no longer stand it, and, 
secondly, were not only sensitive but extremely active, 
for, without an attempt to )ustify or beautify their 
hardships, they decided to create a new and better 
environment, managed to organize their affairs for the 
great tnp to the country across the ocean, and were 
defimte enough to break away from the traditions and 
mertias of fife at fiome So all tfie emigrants, whether of 
high or low I.Q., emotional or reserved, educated or not, 
skilful or clumsy, all are mtrinsically, by definition, of a 
more controlfing than contemplative trend of mind. 

^ To avoid possible confusion, it may be advisable once more to 
emphasize that the study of Dewey's logic here means, not the study 
of the logical theories of Dewey or of his ideas on thinkmg and Logic, 
but the study of his actual thmking as it as expressed m his wntmgs 
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Then, after coming here, all of them meet the problem 
of buildmg a new environment, choosmg their new homes, 
bu3^g new furniture, makmg new fnends, often master- 
ing a new language and leammg a new trade or profession, 
whereas in the old country nearly everybody is bom mto 
an environment already established, where he mhents 
everythmg already considerably fixed, and where in many 
cases he hves all his life without even bemg qmte con- 
scious of his environment and of the possibihties of con- 
troUmg and improving it. All this certamly stimulates 
the controllmg aspect of our mind, and not the contem- 
plative one Partly as a result of tlus, partly as a factor 
of it, the tremendous growth of cities takes place Certam 
smgle cities have grown in a manner wthout precedent, 
at an almost fevensh and dangerous rate, and the total 
city population also increases very rapidly As a result 
of this, fifty-four per cent of the people of this country 
hve m cities (1920) Everybody knows that city life 
generally, and Amencan city hfe m particular, does not 
at all favour contemplation There is small wonder, 
therefore, that Amencan civihzation has become an 
embodiment of the controlhng spint of the human mind 
The growth of technique generally, electrification, means 
of commumcation, the use of cars and wireless, agncultural 
machinery, and all kinds of comfort-bnnging devices — 
aU these speak for themselves. Even the strongholds of 
contemplation, religion and art, are invaded by the con- 
trolhng and active spint Progressive clergymen discuss 
" Democratization of God,” " Co-operation with God,” 
which sound so strange to European ears. Religious 
notices m Saturday papers constantly speak of " success,” 
‘‘ will-power,” different “ cures ” and “ paths to pros- 
penty.” Preachers mostly choose for their sermons 
problems of a defimtely controlhng trend and acute 
current social issues In music, Amenca hcis expressed 
itself m ]azz, which is practically the least contemplative 
form of music, and the form most charged with dynamism 
and motion. For the great majonty of people, fiction 
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and drama dissolve into movies, which even philologically 
emphasize dynamism and action. Coming to science, it 
IS idle to dwell on the wonderful progress made in tech- 
nique and invention, which is so obvious and well known. 
To mention the name of Thomas Edison would be enough. 
But the fact that America is now m many respects 
a leadmg country m the field of education is worth 
emphasizmg It is leading not only m its unshaken faith 
in the controlhng power of education, which so forcibly 
strikes all mcommg foreigners,^ but also m the scientific 
organization of education, both m theory and in practice. 
It IS remarkable that in the content of educational leader- 
ship, Amenca again puts forth action and control , the 
new school is certainly, to use a very expressive French 
term, " I’ecole active.” 

The great contribution of American science,* psycho- 
logical measurements, is certamly a manifestation of this 
quantitative controllmg spirit So, too, is the other ongmal 
Amencan achievement m psychology, Behaviourism, of 
which Its leader, J Watson, definitely says '‘Beha\aonsm’s 
primary contention is that if organized society decreed 
that the individual or group should act in a definite, specific 
way, the behaviorist could arrange the situation or stimulus 
which would bring about such action {control) ” * 

^ For instance, HAL Fisher, the British Minister of liducation 
during the War, m an Address at the Annual Conference of Educational 
Associations in London said, tclhng of his impressions of America 
■■ Amenca was a land of many churches and one creed , all Amcncans 

heheved m Education, and the events of the last fifteen >ears had not 

contnbuted to shake America’s faith One of the reasons which 

confirms the Amcncan in his faith in Education is that he recognizes 
in schools and colleges a unifying foree which makes out of tlie hetero- 
geneous amalgam of races a single people and a single national con- 
sciousness ” (The New 1 ork Times, January 7, IQ25) 

* While mtelhgence-measiirements were started m France bv Bmet 
(about 1908), nevertheless the whole present technique, and especially 
the practical applications of these measurements (m the army durmg 
the Great War and in education) are decidedly the accomplishment of 
Amencan psychologists 

• J. Watson, Psychology from the Standpoint of a Behamonst, 
Philadelphia and London, 1919, p. ix (Preface signed J B W.) 
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It was only natural, therefore, that when the Amencan 
spint came to express itself in the largest s5mthesis of 
itself — m philosophy — it created Pragmatism, whose 
essence may be stated as an evaluation of everythmg on 
the basis of its controlling, active power. 

This brief excursion mto the characteristics of American 
civilization will probably be satisfactory enough to 
justify the above statement that it is not by accident 
that the wntmgs of Dewey biing so much light to the 
problem of d3mamic Logic. His philosophy — critical, 
radical empincism — ^is a direct outgrowth and further 
development of pragmatism, or even, to express it better, 
is a particular form of it, and therefore presents the 
broadest generalization and the highest concentration of 
the modem contro lling and d5mamic spint. It is safe 
to say that his Democracy and Education is the most 
influential smgle modem book on education This holds 
beyond doubt for America, and is trae for other countnes 
as well. What is the source of its mfluence ? Does it 
present new facts or discovenes ? No. Does it introduce 
entirely new concepts or problems ’ Again, not very 
many. But, then, what is the secret of its power ? It is 
the new and excellent organization of the ideas and the 
new method of attackmg problems involved To see it 
better, we shall first analyse from this point of view 
Dewey's pamphlet Interest and Effort in Education} In 
this work, deahng with only one problem, and that a 
fairly definite one, it is easier to see the chciracteristic 
features of Dewey’s logic. 

The essay begms with a presentation of " the educa- 
tional lawsuit of interest versus effort ” in the form of 
the briefs of plaintiff an 4 defendant. In other words, we 
are first given the tj^pical and representative discussion 
of an educational problem such as everybody connected 
with education has heard so often. It makes no difference 
what the particular problem in question is, but the 

1 Jolin Dewey, Interest and Effort in Education, New York, 
1913 
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general procedure, the spirit of reasoning, is m most 
cases exactly as it is pictured there. 

“ In the educational lawsuit of interest versus effort, 
let us consider the respective briefs of plaintiff and 
defendant In behalf of interest it is claimed that it is 
the sole guarantee of attention ; if we can secure mterest 
m a given set of facts or ideas, we may be perfectly sure 
that the pupil will direct his energies toward mastermg 
them : if we can secure mterest in a certain moral tram 
or line of conduct, we are equally safe m assummg that 
the child’s activities are responding in that direction , if 
we have not secured mterest, we have no safeguard as to 
what will be done m any given case. As a matter of fact, 
the doctrme of disciphne has not succeeded. It is absurd 
to suppose that a child gets more mtellectual or mental 
discipline when he goes at a matter unwdlmgly than when 
he goes at it out of the fullness of his heart. The theory 
of effort simply says that imwiUmg attention (domg 
somethmg disagreeable because it is disagreeable) should 
take precedence over spontaneous attention. 

" Practically the appeal to sheer effoft amounts to 
nothing When a child feels that his work is a task, it 
IS only under compulsion that he gives himself to it. At 
every let-up of external pressure his attention, released 
from constraint, flies to what interests him. The child 
brought up on the basis of ‘ effort ’ acquires marvelous 
skill m appearing to be occupied with an unmterestmg 
subject, while the real heart of his energies is otherwise 
engaged. Indeed, the theory contradicts itself. It is 
psychologically impossible to call forth any activity with- 
out some mterest. The theory of effort simply substitutes 
one mterest for another It substitutes the impure mterest 
of fear of the teacher or hope of future reward for pure 
mterest m the material presented. The type of character 
induced is that illustrated by Emerson at the beginning 
of his essay on Compensatton, where he holds up the 
current doctrine of compensation as impljnng that, if you 
only sacnflce yourself enough now, you wdl be permitted 



86 IHE lECHNIQUK OF CONTROVERSY 

to indulge yourself a great deal more in the future ; or, 
if you are only good now (goodness consisting in attention 
to what is unmterestmg) you will have, at some future 
time, a great many more pleasmg mterests — that is, may 
then be bad. 

“ While the theory of effort is alwa}^ holdmg up to us 
a strong, vigorous character as the outcome of its method 
of education, practically we do not get such a character 
We get either the narrow, bigoted man who is obstinate 
and irresponsible save in the Ime of his own preconceived 
aims and beliefs , or else a character dull, mechanical, 
unalert, because the vital ]uice of spontaneous interest 
has been squeezed out. 

" We may now hear the defendant’s case Life, says 
the other theory, is full of thmgs not mterestmg that 
have to be faced Demands are continually made, 
situations have to be dealt with, which present no features 
of interest Unless one has had previous training m 
devotmg hunself to unmterestmg work, unless habits 
have been formed of attending to matters simply because 
they must be attended to irrespective of the personal 
satisfaction they afford, character will break down or 
avoid the issue when confronted with the senous matters 
of life Life IS not a merely pleasant affair, or a continual 
satisfaction of personal interests There must be such 
continual exercise of effort in the performance of tasks 
as to form the habit of dealmg with the real labors of 
life An5d;hmg else eats out the fiber of character and 
leaves a wishy-washy, colorless bemg , a state of moral 
dependence, with contmual demand for amusement and 
distraction 

“ Apart from the question of the future, contmually to 
appeal even in childhood days to the prmciple of mterest 
IS eternally to excite, that is, distract the child Con- 
tinmty of activity is destroyed. Everythmg is made 
play, amusement. This means over-stimulation , it means 
dissipation of energy Will is never called mto action. 
The reliance is upon external attractions and amuse- 
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ments. Everything is sugar-coated for the child, and he 
soon learns to turn from everythmg that is not artificially 
surrounded with divertmg circumstances The spoiled 
cluld who does only what he likes is an mevitable out- 
come. 

“ The theory is mtellectuaJly as well as morally harmful 
Attention is never directed to the essential and important 
facts, but simply to the attractive wrappmgs with which 
the facts are surrounded. If a fact is repulsive or un- 
interesting, it has to be faced m its own naked character 
sooner or later Puttmg a frmge of fictitious interest 
around it does not brmg the child any nearer to it than 
he was at the outset The fact that two and two make 
four IS a naked fact which has to be mastered in and of 
itself. The child gets no greater hold upon the fact by 
having attached to it amusmg stories of birds or dandelions 
than if the simple, naked fact were presented to him It 
is self-deception to suppose that the child is bemg inter- 
ested m the numencal relation His attention is gomg 
out to and takmg m only the amusmg images associated 
with this relation The theory thus defeats its own end 
It would be more straightforward to recognize at the 
outset that certain facts, havmg httle or no interest, 
must be learned, and that the only way to deal with them 
is through effort, the power of puttmg forth activity 
independently of any external inducement In this way 
only IS the discipline, the habit of responding to senous 
matters, formed which is necessary for the life that lies 
ahead of the child " 

Really this is a very expressive sample of the old logic. 
Both parties emphasize the fundamental difference, the 
radical opposition and the mutual exclusiveness of mterest 
and effort. They try to put a most defimte, a most 
msurmountable division Ime between them to separate 
them as far and as completely as possible, and to prove 
that any really eflScient school must be based either on 
mterest, solely, with complete expulsion of effort (the 
mterest theory), or exclusively on effort without any 
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destructive influence from interest (the disaplme theory). 
The general trend of each idea is to separate and to 
exclude itself from everything else Puttmg it mto the 
symbohc language of a generalization, it is a very clear case 
of heralding the law “ A is B but by no means non-B ” 
Then the author remarks that “ the strong point m 
each argument hes not so much in what it says m its 
own behalf as m its attacks on the weak places of the 
opposite theory ” (p. i6) As we shall see a little later, 
it could not be otherwise, because each theory, being 
one hundred per cent exclusive, cannot successfully cope 
with the whole complex situation, and therefore the only 
way for any positive achievement is for each of them to 
negate the negative sides of the other 
Then Dewey starts to introduce his correction of this 
kind of reasomng. In the course of the essay we shall 
see many of these corrections (the whole discussion, in 
construction and spint, is practically one contmuous 
correction), and all of them are of the same kmd, that 
IS, the establishment of contmmty between different 
concepts and judgments, and the abolition of separation 
between them. The following quotations will not only 
illustrate how cntical the essay is, but will also mdicate 
the direction of the cnticism " The phrase is a mis- 
nomer ” (p. Ii) " The error hes . ” (p. l8) " Error 

begins . (p 19). “Two thoroughgomg errors . 

(p 98) " The true relations . . (p 98) “ Properly 

conceived . . ” (p. 97). " The great fallacy of so-caUed 
• • • ” (P- 7) The false ways of understandmg . . ” 
(p 41). “ At bottom all misconceptions . . (p. 90), 
etc. The author does not mtroduce new facts, nor any 
definite theories. He is concerned only with the correction 
of “ fallacies,” " false ways of understandmg,” and " mis- 
conceptions,” of wrong ways of thinkmg, generzdly. His 
reconstruction is purely logical, and it is worth while to 
notice that it reveals mistakes, not of any smgle defimte 
thinker, but of our modem current reasonmg m general. 
Three names only, Pestalozzi, Froebel, and Montesson, 
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are mentioned, but not in connexion with the mam issue, 
and the criticism of their ideas is exactly the same as all 
the other corrections of false thinking 

Actually, all problems and difficulties of discussion are 
solved by one and the same method, by anmhUatmg 
separation and gaps between the concepts or judgments 
involved and by establishmg contmmty between them. 
This IS the fundamental pnnciple underiymg the whole 
essay and runiung hke a Leitmotif from the begmnmg to 
the end. Even a formal analysis of the vocabulary of the 
essay shows a predominance of the contmuity-separation 
idea. In the ninety-six small pages of the essay this 
idea, in one form or other, is used about one hundred and 
forty times to reveal misconceptions and wrong ways of 
treatment of our mtellectual activities As might be 
expected in a cntical essay, the negative aspect of the 
idea IS used oftener. Separation is condemned about 
nmety-five times against forty-five cases of emphasis on 
contmmty. The most frequently used form is the idea of 
"externality” and "external” — ^thirty-four times, probably 
because it so definitely conveys the idea of a distinct border- 
Ime Next follows “ division ” — eleven times and then — 


isolated (or isolation) . . . .8 

separate, etc . . . . .7 

apart 6 

abstract 6 

gap 3 

ahen ....... 3 

cut off — away — ^up . . . .3 

divorced ...... 2 

bare 2 

remote ...... 2 

outward ...... 2 

mdependent . . . . .1 

disconnected i 

detached i 

by itself I 
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The leading expression for “ continuity ” is a very 
strong one It may be even too strong if taken objectively, 
but tactically it is very efficient, stressmg the idea of 
continuity versus separation m the most definite way 
possible It is " identification " (identify, identical, etc ) — 
eleven times Then follow — 


connection and interconnection . . lo 

contmuous, etc. . . . . .5 

mtrmsic ...... 3 

unified ...... 3 

one, smgle, whole . . . .3 

mtemaUy ...... i 

permeate .... .1 

included . . . . . i 

no sharp distinction, absorbed and other 

miscellaneous . . . . 8 ^ 


How the contmuity-sepaiation idea helps m reasoning, 
a more detailed analysis of the essay will show Facmg 
the first problem, whether interest or effort secures the 
better efficiency, Dewey mdicates that the difficulty m 
the problem is not a real one but the result of a mis- 
conception, of a false assumption, underlymg the whole 
discussion The difficulty is of the same kmd as that 
reqmred to answer the question, “ How much would 5 by 
7 be, if 3 by 3 were 8 ? ” Remove the false assumption, 
and the puzzling problem would cease to exist In this 
case the fiction is the assumption that mterest and effort 
are separated entities, mutually exclusive. If we go back 
to re^ty, to first-hand experience, we shall easily see 
that, quite on the contrary, both of them are comple- 
mentary and, in a certain sense, mseparable aspects of 
the one broader thing, activity. They cannot even exist 
one without the other. Thus, as soon as opposition and 
separation are replaced by identity and contmmty, the 
problem, which to accept and which to discard, at once 

^ In both tables all words are counted only if they are used to indicate 
the right way to interpret and guide human activities. 
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disappears, and we accept both. Summarizing his dis- 
cussion on mterest, Dewey says • 

“ Wherever there is life, there is activity, an activity 
having some tendency or direction of its own . . . The 
condition either of total lack of mterest or of impartially 
distnbuted interest, is as mythical as the story of the ass 
in scholastic ethics ” (p. 19). On the other hand, " what 
IS it that we really prize under the name of effort ? . . . 
What we are after i?, persistency, consecuitveness of activity 
endurance against obstacles and through hmdrances . . . 
The demand for effort is a demand for continuity m the 
face of difficulties ” (pp. 46, 47). And this means that 
any activity (if it is not a momentaneous explosion which 
cannot properly he called activity) havmg consecutive- 
ness and contmuity by the mere fact of its existence 
mvolves effort in one or the other degree, and cannot be 
conceived without it. Furthermore, Dewey says " For 
the sake of completeness of statement we wiU say (what 
hardly should now require statement on its own account) 
that such [intelligent and rightly understood — B B. B.] 
effort is in no sense a foe of mterest ” (pp 58-59). Thus 
the whole problem is practically solved by ceasmg to 
speak of effort and interest as opposite to each other, 
and discussmg instead a unified activity which Dewey 
prefers to call a " genume mterest ” (" our first con- 
clusion IS that mterest means a unified activity,” p. 15), 
though from the point of view of sheer Logic it could 
he equally well called “ genume effort,” because it would 
sigmfy the contmuous, unified activity as well as genume 
mterest (pp. 46, 47) 

The stnkmg difference between the new logic and the 
old conventional logic is best seen when one reahzes the 
controlhng function of the argument in question. If a 
person of the old logic sees a child engaged m a certam 
activity, the first question for him will be whether the 
activity is one of effort or of mterest, and the more active 
and successful he is m his reasomng, the more he will 
separate the given activity from either the idea of mterest 
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or the idea of effort And naturally in his educational 
guidance he will alwa)^ try to separate the interest- 
elements and effort-elements as completely as possible, 
and do his best to ehmmate one of them as thoroughly as 
he can. In his reasoning and action he will embody the 
law “ A IS B but not non-B.” The person of dynamic 
logic, observing a child engaged in a certain activity, will 
understand that both contrasting elements — interest and i 
effort — are always present m any activity, and in his 
attempt to help the child m its growth he will try to 
mute, harmonize, and balance them m such a way as to 
make the activity of the child the most efficient and 
satisfying possible. In his reasonmg and action he will 
be guided by the prmciple " A is B and non-B at the 
same time.” 

Analysing the situation deeper, Dewey shows further 
that the fallacy of separation of mterest from effort 
is the direct consequence of two other mistakes of the 
same type : the separation between actor and object 
acted upon on the one hand and between consecutive 
steps of the same activity on the other hand. " Effort, 
in the sense m which it may be opposed to mterest, 
implies a separation between the self and the fact to be 
mastered or task to be performed, and sets up a habitual 
division of activities ” (p 14) " Interest, m the sense m 

which it IS opposed to effort, means simply an excitation 
of the sense-organ to give pleasure, resultmg m strain 
on one side and hstlessness on the other ” (p. 14) " The 

result [of this kmd of pleasure — ^B B B ] is a division of 
energies In the case of disagreeable effort the division 
is simultaneous. In this case it is successive ” (p. 13) 

The two samples of the fallacy of separation are 
of very great importance if taken as an illustration of 
the two most important divisions of the fallacy. We 
may contrast, distmgmsh, separate, and make mutually 
exclusive two ideas or two facts because of the difference 
m their nature or spatial position. In this case the element 
of time does not play any part, at least not at first sight. 
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Neither does the factor of change or motion seem to be 
mvolved. Work and play, subject-matter and method, 
individual and environment, are the pairs which illus- 
trate that kmd of opposition and separation, which 
may be called, for the time bemg, spatial and static 
separation 

The other kind of separation is where time, change, 
and motion obviously play the most important part. 
This IS the separation of any process mto artificial, fixed 
sections. Dewey describes the nature of this kmd of 
separation, m the case of mterest, m these words • “At 
bottom all misconceptions of mterest, whether m practice 
or theory, come from ignormg or excludmg its movmg, 
developmg nature , they brmg an activity to a standstill, 
cut up its progressive growth mto a senes of static cross- 
sections ” (pp 90-91). Such treatment of any change or 
motion or process always leads m one or another form to 
a flat contradiction to reahty, as has been shown m more 
detail m the earher discussion of sophisms. Cause and 
effect, means and ends, child and adult, a movmg arrow, 
activity without any mterest at all and activity made 
mteresting are illustrations of that kmd of separation 
which may be called dynamic and temporal separation 
If we now look at the two kinds of fallacies from the point 
of view of the positive aspect of the separation-contmmty 
idea, we shall see that actually both cases are closely 
related to change and motion. The necessity of the 
continmty prmciple for the correct understandmg of 
processes and changes has already been mentioned many 
times What must now be set forth is the fact that 
contmuity between concepts or facts, previously con- 
sidered separated by space or by nature, requires also a 
certam unification of them, the annihilation of distance 
between them, a reorganization of the relationship of the 
concepts, or m other words, certam changes in and, so 
to speak, motion of our thought. If the facts do not 
unify themselves before, as by continuous motion, then, 
in order to connect them, we have to move. If a moun- 
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tain does not come to Mohanuned, he himself must go to 
the mountain. 

Thus where there is continuity there is flux, change, 
motion in one or another form, and therefore the logic 
of contmmty may be quite properly and exactly called 
dynamic logic. From this point of view, the positive 
correlates to the above-mentioned (a) separation m space 
or nature , and (b) separation in time, may be designated 
as (a) contmmty of co-existence, and (&) contmmty of 
process. On the other hand, the fallacy of separation 
may be viewed very often as a fallacy of considenng 
concepts and facts static, fixed, unchangeable, completely 
finished, or perfectly accomplished, and not d3mamic, 
flexible, changmg, transitional, and capable of further 
development. 

Retummg to the analysis of Interest ani Effort we see 
that the whole discussion is one contmuous apphcation 
of the same method , a pair of contrastmg concepts are 
taken and they are proved to be, not separate and 
mutually exclusive, but contmuous and of the same kind 
(See Appendix, p. 259f) 

This analysis of the essay shows the remarkable con- 
sistency with which the same logical method is used and 
not the less remarkable efi&cacy which it possesses. A 
similar analysis of Democracy and Education, or Human 
Nature and Conduct, or How We Think, would show the 
same extensive use and high efficiency of the method ^ 

Let us now sum up the essence and techmque of the 
method of the new reasonmg It is rather umform m its 
operation. The problems are attacked and always solved 
or, rather, disposed of m the same way. When the 
problem is presented and difficulty is felt, the first step 
is to find two contrastmg concepts which he at the 
bottom of the difficulty m question, such as mental and 

^ The range of the problems discussed and of the categories mvolved 
IS mdicated by an incomplete list of the categories given in the Appendix 
(p 257f)., The concepts listed are all treated in accordance with the 
continuity-separation prmciple m the works mentioned above. 
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physical, dislike or longing, work and play, and others 
Then, in the bght of the contrasting concepts, it is usually 
easy to see that the difl&culty arose when a certain real 
situation was judged m terms of the contrastmg or 
contradictory concepts or, m other words, when it was 
attempted to establish a relationship between the situation 
and the concepts. Usually, m one wordmg or another, 
the problem is “ Which of the two concepts covers 
the situation m question, and which is outside it ? ” For 
instance, is walkmg a mental or a physical activity ? 
Is an effort a manifestation of dishke or of longmg ? Is 
mathematics a practical or a theoretical disciphne ? Is 
tennis work or play ? And then comes the most im- 
portant moment of the whole procedure. It is shown 
that the two contrastmg or contradictory concepts are 
really not mutually exclusive as tacitly assumed, but are 
contmuous and mseparable. In other words, it is shown 
that the problem itself, let us say, “ Is an effort a mani- 
festation of dishke or longmg ? ” is only a product of some 
fundamental misunderstandmg. Actually an effort is 
a manifestation both of dislike and of longing, and walkmg 
IS both a mental and a physical activity. The problem 
IS solved, or, in other words, it is not solved, but removed. 
In a certam sense it is even better than solved, because 
m the form first presented it is now for ever put aside, 
with not even a chance of bcmg agam brought up for 
reconsideration And m that power of “ kiUmg ” problems 
hes the secret of the success and growmg popularity of 
the new logic. 

But, while " kilhng ” the problems m the present 
formulations, the new logic, without further modification 
and development, at the same time mtroduces new 
problems which are probably no less grave than the old 
ones, especially from the pomt of view of the control of 
environment. If we overdo it, and mvanably smooth 
out all differences, givmg to any question “ Is this A B 
or non-B>” the one and only answer of ” both,” we shall 
lose the abihty to make any differentiation. We shall 
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then make all organization of experience impossible, and 
reach the conclusion, probably very true but pragmatically 
useless, that " everythmg is everythmg ” In other words, 
we shall reach the very formula, “A is A,” which is 
the foimdation of the old static Logic. If, mdeed, any 
activity IS both mental and physical and no more, then 
there is no difference m the mental and physical character- 
istics of “ a lecturer sittmg in his chair and organizing 
his thoughts for to-morrow’s speech ” and " a professional 
strong man lifting half-a-ton m a emeus.” But beyond 
doubt a difference actually does exist If we merely say 
that mathematics is always both practical and theoretical, 
how shall we detect a difference between “ countmg 
how many silver spoons have been stolen from the cup- 
board ” and “ calculatmg the 706th decimal place of tt ” or 
" constructmg non-Euchdean geometry ” ? But, agam, a 
difference does exist m reahty, and it is a very great one. 
To find the way out of the situation, we have only to 
apply the same logical method to the problem, or, m 
other words, to apply the new logic to itself The old 
logic regarded the contrastmg concepts as almost entirely, 
or one hundred per cent, different and exclusive. The 
new logic has a tendency to consider them to be very 
much alike, even identical Dewey, discussmg interest, 
emphasizes very strongly the identity of an actor and the 
object of his action Identity is a very strong word. It 
IS very good to use it to counterbalance the old tendency 
to isolate concepts, but it cannot be used m the absolute, 
exclusive one-hundred-per-cent sense. We must never 
forget that “ A is B and non-B ” at the same time. 
Concepts are different and identical at the same time. 
They tend to separate and to umte simultaneously. In 
any particular case of judgment we cannot be satisfied 
with answenng the question whether A is B or non-B, by 
saymg merely that A is both B or non-B, but we need to 
know to what degree A is B and to what degree non-B. 
Without that we cannot see the real meaning of the 
situation. In other words, we have to use certam defimte 
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quantitative indices in our judgments It is not very 
iliummating to msist that liftmg a weight by a strong man 
is one hundred per cent physical activity or one hundred 
per cent mental activity, but it is also pragmatically 
useless and meffectual just to accept that it is both 
physical and mental without any further modification. 
In order to distmguish it from other mental-physical 
activities, we have to know to what extent it is mental 
and to what extent it is physical. We have to recognize 
that without quantitative mdices our reasomng cannot 
have any pragmatic, controUmg meanmg, if any meanmg 
at all. Thus the general formula for our thmking must 
be • " A IS B to such a degree and non-B to such a 
degree.” 

Before examinmg the practical imphcations of the 
formula and suggestmg a workable technique for its 
apphcation, we have first to organize our ideas about 
reasonmg and Logic generally by the method and m the 
terms of dynamic logic As long as we treat the process 
of reasonmg and its products m the spint and letter of 
the old static logic, separately, as if they were cut mto 
arbitrarily chosen static umts, it is impossible to see 
their real nature or to formulate any efficient technique 
of productive thmkmg. 


G 



CHAPTER V 


PRINCIPLES OF DYNAMIC LOGIC 

To test Keahty we must see it on the tight-rope When the 

Verities become acrobats we can judge them — Oscar Wilde 

In our reasoning about reasoning the fallacy of separation 
plays no less a part than anywhere else, and it is here 
especially harmful because there are few processes so 
flexible, so dynamic, and so continuous as our thinking 
Consequently the old static logic nowhere applies so httle 
as here. Among many separations which must be abolished 
before any fruitful discussion of reasoning can take place, 
one of the most important and convenient to start with 
is the contrast between Logic and the psychology of 
reasoning. They are differentiated usually by the two 
followmg qualifications • the psychology of reasomng is 
supposed to be mterested (a) m the process of reasoning, 
and (6) in all forms and lands of reasoning, while Logic 
is concerned with (a) the products of reasoning, and 
ip) only m the correct forms of reasonmg which result 
m truth. 

The first distmction mtroduces a more general problem, 
that of the separation of a process and its product, the 
result The separation is quite artificial and the difference 
between process and product is only m degree, or, to be 
more precise, m the rate of change, and not m kmd. 
The product is only one stage of the process in question — 
a stage which we, for one reason or another, want to 
emphasize, or m which we are more interested than m 
others On the other hand, the process itself is nothing 
else than a succession, a contmuum or a total of many 
different " products," or m other words, of many different 
stages of itself For instance, we call " cider ” the pro- 
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duct of the process of the fermentation of the apple 
jmce. We choose to call this special stage of the whole 
process the product, because from our pomt of view it is 
the most valuable stage of all ; but mtrmsicaUy, in kind, 
cider is neither more nor less the product of fermentation 
than is the ]uice which just started to ferment, or the 
vmegar into which cider will develop, or any other stage 
of the fermentation At any given moment any bit of 
the orgamc matter which we call cider or apple jmce is 
both the process and its own product. Generally speakmg, 
when we observe any contmuous change long enough to 
make the elements of difference more conspicuous than 
the elements of identity, we call the unit of expenence a 
process If we observe it for only a short time, so that the 
elements of identity outweigh- the elements of difference, 
we call that unit of experience a product of a certain 
process. But m both cases the difference is not in kmd 
but m degree, not absolute but relative to the time 
mvolved Sometimes it is relative not to time directly 
but to the rate of change or veloaty in the process. For 
instance, m one contmuous process of change suffered by 
a certain amount of matter, when a piece of steel is pro- 
duced from ore, we call the steel the product of the 
metallurgic process, probably not only because steel is so 
useful, but hlso because the rate of change taking place 
m steel is much slower than m other and previous stages. 
But agam the difference is only in degree and not in kmd. 
Both steel and meltmg ore are processes m a broad sense, 
diffenng only m rate. 

From this general pomt of view the " products ” of 
reasonmg, which Logic studies, differ from the " pro- 
cesses,” with which the psychology of reasonmg deals, 
only in degree. They are processes also, but their rate of 
change is very slow. From this pomt of view Logic is 
only a particular part of psychology — the psychology of 
reasonmg which studies thinkmg processes which have a 
very low rate of change 

The other differentiation between psychology and Logic, 



100 THE TECHNIQUE Ol< CONlKOVEKbY 

made on the basis of correctness of reasoning or truth, is 
obviously only relative. There are very few, if any, 
statements which are one hundred per cent perfectly 
correct or one hundred per cent truth, no matter what 
definition of truth we are mchned to accept Even the 
most rigorous and precise reasomng of mathematics is 
described by B. Russell as ; " the science m which one 
never knows what one is talkmg about nor whether what 
one says is true.” ^ This is no mere ]oke or sensational 
gesture without any reasons behind it. On the other 
hand, nothmg that can be called reasonmg is entirely 
and completely devoid of logic The mere succession of 
different entirely disconnected mental images which some- 
times takes place m wild dreams or m the mental processes 
of msane people or of persons m the gnp of a very high 
fever — all this is not reasonmg, and therefore cannot be 
included m the psychology of reasomng Thus, from the 
pomt of view of the subject of their study, the psychology 
of reasonmg and Logic have the same domain and are 
not separated by any insurmountable border The 
established contmuity between Logic and the psychology 
of reasonmg wiU enable us to apply many generalizations 
of the latter to the former and to treat logical units, not 
as unchangeable static entities, but as flexible, dynamic 
processes. 

The next separation to be removed is the contrast 
between perception and conception, or between expenenc- 
mg without meanmg and expenencmg with meanmg It 
is fairly obvious that actually there is no such thmg as a 
pure one hundred per cent perception. Reasonmg may 
mean many other things, but, no matter what definition 
of it we accept, it always conveys the idea of a certain 
connexion between a particular bit of exjperience and a 
certain larger amount (if not the whole) of one’s previous 
experience, stored and organized by our mnemonic 
capacity, and because we cannot think of any particular 
expenence as completely isolated from all other ex- 

1 Quoted from Keyser, Mathemattcal Philosophy, p 133 
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penences, we cannot think of any perception without a 
certain element of conception m it. Dewey m his How 
We Thtnk takes as an illustration of the perception- 
conception a common experience which a certam man, 
A, expresses m the words, “ I saw my brother.” Dewey 
remarks that the term " brother ” mvolves a relation 
which cannot be sensibly or physically observed. “ If A 
would refer to the experience m the words • ‘ I saw a 
man,’ the factor of classification . . . still exists.” “ If 
as a last resort, A were to say ‘ An3rway, I saw a colored 
object,’ some relationship, though more rudimentary and 
undefined, still subsists ” ^ Even m such low levels of 
mentahty as that of a new-born child or those of lower 
animals, immediate expenences are always coloured with 
a certam element of classification : they are either desir- 
able and attractive or undesirable, repulsive Rignano 
believes that “ all animals, from the lowest upwards, are 
capable of such affective classification,” * and in it he 
sees the root of all our conception and of all our abstract 
thinkin g Pillsbury, takmg as an illustration our ex- 
penencing of a table-top, calls attention to the fact that 
under usual conditions everybody ” sees ” it as a rectangle 
and not as a trapezoid or rhomboid as it really looks, 
and concludes that ” in perception as well we are conscious 
of nothmg but type, of nothmg but meanmg ” ® Further 
on, he states even more defimtdy : " AH perception, then, 
as well as all thmkmg, is m terms of the meanmg rather 
than m terms of crude discrete memory images ” * 

On the other hand, there are no concepts completely 
detached from immediate experience. The old saymg, 

'* Quod non in sensu non m mteUecto,” now looks even 
truer than before. Rignano defines reasonmg as a mental 
experimentation or " a series of ojperations or experiments 
simply thought of.” ® To him, “ the logical process 

^ op cU.p 86. 

* E Rignano, Psychology of Reasoning, New York, 1922, p 105 

* W Pillsbury, The Psychology of Reasoning, New York, 1910, p 85 

* Ibiti , p 87. * Op. at , p. 87. 
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appears, then, to be identical with the perceptual reahty 
Itself, operated solely by means of the imagination instead 
of activity ” ‘‘Far from losing contact with reahty for 
a smgle instant, reasonmg rehes on the solid ground of 
the real in each phase of its development.” ^ Havmg 
established a qmte definite contmuity from the above- 
mentioned ‘‘ affective tendencies ” to the most abstract 
mathematical reasoning, Rignano concludes ■ “ This rapid 
but, at the same time, perhaps too lengthy excursion 
mto the field of the higher forms of reasonmg appeared 
to us necessary, in order to bnng clearly into evidence 
that the fundamental nature of reasonmg, as a senes of 
merely imagmed operations or experiments, remams with- 
out change even in cases where an abstractness pushed 
to its extremest limit and an excessive complex symbolic 
form might at first sight succeed m concealmg or even 
disgmsing the fact ” * 

Thus we see that m reahty there is no separation 
between conception and perception. Every and any bit 
of expenence always is both perception and conception 
or, m other words, is a pecuhar combination of particular 
and general. The same phenomenon of fusing together a 
smaller unit of expenence with a larger one, or probably 
with one’s whole expenence looked at from slightly 
different angles, introduces problems of concrete versus 
abstract, objective versus subjective, facts versus judgment 
of them, stimulus versus response, individual versus 
environment, and so on. Because all the pairs are only 
different mterpretations and expressions of the same 
situation, all of them are as contmuous as the perception- 
conception pair, and m reahty we can hardly ever meet 
an5d;hing one hundred per cent pure ‘‘ concrete,” or 
‘‘ stimulus,” or ‘‘ fact,” or whatever it is 

To make this clearer, a few illustrations of the objective- 
subjective pair will perhaps be helpful. For most of us 
a good photograph is supposed to be something quite 
objective, but the writer’s expenence with peasants in 

^ E Rignano, Psychology of JteasoMtfig, 83 • Ibtd , p 207. 
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certain sections of Russia shows that not everybody can 
“ see,” for instance, a house or a group of people on a 
photograph. Sometimes peasant women could not recog- 
nize what were qmte good pictures, and even tried to 
look at them upside-down. For an average New Yorker, 
the adventures of Mutt and Jeff or “ Spark plug ” are 
qmte plainly “ seen ” m the comic sections of penodicals. 
He " sees ” at once when Mutt is happy or Jefi m despair, 
but for foreigners of equal education and culture it 
takes sometimes weeks of trammg to “ see " all that may 
be “ seen ” m the cartoons On the other hand, Bmet has 
demonstrated experimentally that even m cases of almost 
exclusively subjective phenomena, hke hypnotic, post- 
hypnotic, h3q)nagogic, and toxic hallucmations, the 
starting-pomt, the centre of crystallization, as it were, 
is very often a certam objective stimulus ^ 

All the above-mentioned pairs refer to one central fact, 
which is very unportant as the real essence of reasonmg, 
and which may now be more precisely described as the 
connectmg of a new expenence with the larger con- 
glomerates of previous expenences, or with the individual 
expenence as a whole The word " new ” here means 
not so much “ new m content ” as “ new ” or latest m 
temporary order, as, for mstance, we call certam fashions 
“ new ” if they have just been adopted by ladies, even 
though the fashion is m its content an almost identical 
imitation of Egyptian or Roman fashions. Thmkmg of the 
connexion of new and old expenences, we always have to 
keep m mmd that it is a highly continuous process, more 
like biological growth or a chemical reaction, and not like a 
mechanical combmation of different separate parts One 
of the most fundamental mistakes of the old cleissical 
Logic was that it considered the connectmg of new and 
old expenences — as for instance, m the syllogism — some- 
thmg hke finding anthmetical sums. We have the augend 
3 and addend 4, and then comes the sum 7 The “ 3 ” 

* A Binct, The Psychology of Reasoning, Chicago, 1899, pp 57 ff , 

137- 129 fi . 133 ff 
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as a number is something completely static and eternal, 
and so is " 4,” and they would contmue to exist after 
the sum 7 had come into existence, exactly as they 
were before “ AH men are mortal. Socrates is a man. 
Therefore Socrates is mortal ” That last conclusion, 
supposed to be a result of a certam interaction of the 
former propositions, does not at all change them by its 
coming to being. Before the inference there were two 
propositions ; after it their number increased rather 
mysteriously into three, but the first two did not suffer 
any change. In real thinkmg the conclusion really grows 
from both new and old experiences or, better, is both of 
them combmed, so that if we go back to any one of them 
we shall see it changed, because of its participation m 
the process of mference. 

But the process of reasoning cannot be satisfactorily 
understood if we neglect the quantitative aspect of it. 
In the process of the unification of the new and old 
experiences, there may be different ratios ui different 
cases between the efficacy or power of the new expenence 
and the old one. Both of them are always modified as a 
result of their imion, but if, for mstance, the old one is 
more powerful than the new, then the new expenence 
will be changed more, and m this case we are very often 
apt to see the changes m the new expenence only. On the 
contrary, if the new expenence is more powerful and has a 
greater mass, as it were, we shall be mclmed to see changes 
only in the less massive old expenence. This leads us to 
the problem of the deductive-inductive aspect of reasonmg. 
The old Logic differentiated defimtely between them. 
Deduction was considered as an apphcation of the 
general prmciple to a particular case and induction as 
the opposite process of constructing a general rule from 
particular instances As the movements run m quite 
opposite directions, they were even thought to be mutually 
exclusive for any single operation of reasonmg. But, as a 
matter of fact, we alwa}^ have, m any act of thought, both 
deduction and mduction, only under certain conditions we 
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have the inductive element predommant, m other circum- 
stances the deductive tendency prevailing. 

An illustration m the form of judgment — the most 
representative (or, more precisely, from a certain pomt of 
view, the only existing) act of thought — wiU make the 
statement more concrete and exphcit The Board of 
Administration of a Pamtmg Exhibition m New York 
requested every visitor to choose the best picture in his 
or her opinion, and promised that the pamtmg which 
received the majonty of votes would be announced as 
the most popular one. The situation is a very clear case 
of judgment. We have the old experience (the general 
artistic and cntical background of the public), the new 
expenence (an appreciation of the pictures of the Ex- 
hibition), and, as a result of their mteraction, the judg- 
ment as to the best picture The organizers of the 
Exhibition probably had also m mmd another purpose in 
startmg the voting — namely the education of the pubhc. 
But whether they actually thought of it or not, certamly 
both processes — the valuation of the pictures and the 
assthetic growth of the public — took place simultaneously 
But imder different conditions the relative weight of the 
two processes could be different If the pubhc happened 
to have rather an extensive and well-organized previous 
aesthetic expenence, and if, for their part, the pictures 
were artistically very msignificant, then the decision of the 
pubhc would be very reliable, but the change m their 
capacities for artistic appreciation would be very shght 
Here we should have a clear case of so-called “ deduction ” 
But if the pictures happened to be very refined and of 
great artistic value, and if, on the other hand, the pubhc 
had a very poor aesthetic background, then the verdict 
of the pubhc would not be anythmg like as reliable, but 
the advancement of their aesthetic abihties as a result of 
their expenences m the Exhibition would be consider- 
able. This case could be called a typical " mduction ” 
Stnctly speakmg, m both cases, as always, both in- 
ductive and deductive processes participate, because m 
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reality they axe not exclusive but, on the contrary, as 
inseparable and complementary as the N. and S. poles of 
any magnet. 

The other aspect of the process of reasonmg, also 
quantitative, is the rate of speed with which the process 
goes on. This brmgs in the problems of apprehension 
versus comprehension or “ intuition versus reflective 
reasonmg,” to use Rignano's termmology. We know 
that reasoning starts with doubt, or difficulty, or feeling 
of lack of continuity between the new experience and the 
old one, and that it terminates m behef, or feelmg of 
harmony, or contmuity of the two experiences^ When 
the reasonmg proceeds very quickly, and the change 
from doubt to belief is nearly instantaneous, so that 
we hardly have a chance to feel the problem attitude, 
then we have apprehension or intuition If the reasonmg 
goes on rather slowly, so that we can distinguish many 
mtermediate stages, then we call it comprehension or 
reflective thinking ® 

It IS easy to see that there is not, and cannot be, any 
shaip discriminating line between the two kinds of thmk- 
mg Obviously there is a continuous senes of different 
examples of reasonmg from mtuition, quick as hghtnmg, 
to a very slow and even clumsy process of methodical 
and detailed reflection The education of Dr Watson m 
Conan Doj’le’s famous detective stones (if he was capable 
of education in this respect) could provide a good con- 
tinuous series m question Mr Sherlock Holmes really 
" saw ” that a certain gentleman had just come from 
India, or that a girl visitor was a typist by profession, 
or that Dr Watson was thinkmg about the last sensational 

1 Cf Dewey, How We Think, and C S Pierce, Chance, Love and Logic 
(The hxation of belief), London and New York, 1923 

* Strictly speaking, there is a difference between the apprehension- 
comprehension and intuitive-reflective thmking concepts Appre- 
hension means mstantaneous establishing of contmuity between new 
and old experiences immediately upon presentation of the new experi- 
ence Intuition covers events of this kmd plus cases wherein the presen- 
tation of the problem is followed by a rather long period of doubt 
and then at once, like a flash, the solution comes 
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murder case, and so on, but Dr Watson could reach the 
same conclusions only after careful deliberation, if at all. 
An experienced mathematician sees that the acute angle 
of a right-angled isosceles triangle is equal to 45°, but 
the neophyte in geometry realizes it only after consider- 
able reflection An American, when he smells a specific 
odour, would say at once, “ Well, there is a skunk some- 
where around,” but a foreigner, to realize the meanmg 
of this peculiar smell, would probably need to carry on 
real research — investigatmg where the smell definitely 
came from, remembenng everything that he knew about 
animals, askmg other people or consultmg books, and 
so on. The " Amencanization ” of the foreigner in this 
respect, or the growth of mathematical insight m different 
students of geometry, could agam supply mtermediate 
steps in the contmuum between the immediate and 
reflective understandmg 

The last separation to be replaced by continuity, 
before we go on further, is the separation between the 
different static units into which the old formal Logic 
dissected the process of reasoning They are terms (or 
concepts), propositions, and syllogisms First of all we 
shall look at them, not as static units, but m their dynamic 
aspect, as processes of a very low rate of change. Then 
the proposition will become judgment of low velocity 
and syllogisms will be inferences of low velocity. As far 
as the specific nature of terms is concerned, it is very 
dififtcult to thmk of them outside of judgment. As 
independent units they exist, if anywhere, only m quite 
incoherent dreams and extreme cases of msanity. Even 
if thought of mdependently of any definite problem, they 
always come to our mind m the form of statements, m 
other words, of propositions : a table is so and so ; man 
is so and so ; biology is so and so , and the like. Con- 
sequently, they are actually only a specific kind of pro- 
position, and from this pomt of view they may be regarded 
as a specific kind of judgment, namely, as defimtions 
havmg a very slow rate of change. With this modification. 
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practically only one separation is left — judgment versus 
mference That judgment and mference have much m 
common, is obvious at once There are certam pieces of 
reasonmg which certam logicians classify as judgment, 
and other logicians classify as inference. In his How 
We Think, Dewey says " That there is an intimate 
connexion between judgment and mference is obvious 
enough. The aim of mference is to terminate itself m an 
adequate judgment of a situation, and the course of 
mference goes on through a senes of partial and tentative 
judgments.” ^ But it is possible to go a httle further, 
and to say that every judgment involves mference or 
even, to express it better, is something like condensed, 
instantaneous mference On the other hand, any mfer- 
ence IS but a piece of highly contmuous flux of judgments, 
so that the relationship between them is of the same 
kmd as it generally is between process and product, as 
discussed above. 

In discussing the apprehension-comprehension problem, 
we saw how contmuously the typical reflective senes of 
inferences may pass to an mstantaneous judgment. As 
a matter of fact, any judgment is a long senes of inferences 
more or less entenng our consciousness When, for 
mstance, I am looking at a car, I may express a simple 
judgment like this . ” That is an expensive car ” As a 
matter of fact, I am not judging I consciously or im- 
consciously pass through a chain of inferences I do not 
see immediately that the car is expensive , its pnce is 
not marked on it. I only see that it is comfortable and 
powerful , and, knowing that comfortable and powerful 
cars are expensive, I infer that this car is expensive. 
But actually I do not even experience the comfort and 
power of this car. I only see that its front part is very 
large and everythmg mside looks soft and roomy, and 
agam, because I know that a car with a bulky motor- 
part and a roomy and soft-looking mtenor is powerful 
and comfortable, I infer that this car is powerful and 
^ op ctl , p. loi. 
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comfortable. But again, it is not direct simple judgment, 
because I cannot directly experience that ever5rtlimg 
mside IS soft , it only looks hke that, and knowmg how- 
soft anythmg is which looks like that, I infer my con- 
clusions. It IS obvious that it is nearly impossible to 
reach an end to discovermg mferences mside inferences 
m this way But again, it is only part of the whole affair. 
The same analysis is apphcable to the term " car,” 
which starts again the long chain of inferences 

Bmet in his Psychology of Reasoning claims that the 
simplest act of perception always mvolves inference, 
to a certain degree.^ Pillsbury, besides this diggmg, 
as it were, mto a smgle judgment, compared different 
kmds of judgments and mferences and, after a care- 
ful analysis, reached the followmg general conclusions : 
" Apparently, then, the three processes of analytic 
judgment, synthetic judgment, and mference m logic 
are not to be easily distmgmshed,” * and “ the net 
result of the present chapter is to see that judgment 
shades over gradually, so far as expression is concerned, 
from a proposition that expresses a smgle appreciation 
and so a smgle judgment, to propositions that combme 
two appreciations or some mental addition to the situa- 
tion, and so constitute an mference m the true sense." ® 

Havmg thus established the contmuity between judg- 
ment and mference, and remembenng also that we had 
already established contmmty between perception and 
judgment (p. 100), we now have the complete contmuity 
from the lowest cognitive processes to the most com- 
phcated ones This contmuity would allow us to treat 
all possible phases and manifestations of thought pro- 
cesses as manifestations of somethmg homogeneous, and 
to make generalizations applicable (probably with certain 
modifications) to all of them Though we now thmk of 
reasoning as a continuous process, all forms of which are 
alike m their most fundamental features, nevertheless it 

I Ch m 

• Pillsbury, The Psychology of JUasontrg, p. 183 


Ib%d , p 198. 
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would often be necessary to choose certain, so to say, 
sections of thought process for special attention, investi- 
gation, or consideration. We shall, then, call these 
" units ” of thought. As a matter of fact, actually we 
can never deal with anythmg but hmited parts of any 
process at any one time ; so later, especially when we 
analyse reasoning m greater detail, we shall, in most 
cases, deal with the units of thought The term “ unit 
of thought ” is chosen here because it denotes precisely 
what it IS supposed to designate and nothmg more ; 
namely, just the fact that this particular section of the 
thought process as a whole, or a unit, is at present an 
object of special consideration. The term does not suggest 
anythmg concemmg either the reasons lor the particular 
choice or the peculianties of the content of the section. 
There are other terms that stand for almost the same 
idea, but very often they introduce some additional more 
specific connotations. For mstance, “ an act of thought ” 
conveys (though maybe not quite explicitly) the idea of 
a certam definite aim and achievement, or a certam 
self-sufficiency of this particular part of the reasonmg 
process, which would be rather misleading and contra- 
dictory to the assumption of thorough contmmty and 
uniformity for the flux of thought. 

This discussion of the thought process may best be 
summed up and the contmuity of reasoning most 
defimtely emphasized, by means of the followmg 
formula of reasonmg, which takes into account all 
the factors determmmg reasonmg above discussed. It 
is as follows . 


A = ^ [(Po + Pn) + (Ni + Nd)]^, 

where A stands for any unit of thought in a broad sense 
or, m other words, any unit of cognitive exjierience ; 
Po, for previous expenences, pertment to the doubts at 
the bottom of the reasoning, stored in one’s mind by 
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mneme,^ and sufficiently organized round the problem m 
question ; Pn, for experiences of the same kind but not 
sufficiently organized m respect of the problem m 
question ; Ni, for new or present cogmtive experience, m 
its elements identical, as far as possible, with certain 
previous experiences ; Nd, for elements of new expenence 
considerably different from previous experiences , R, for 
the rate of the fusion of the Po and Ni +Nd ; and C, for 
the degree of complexity of the cognitive unit in question. 

In its present form and under our present less than 
insufficient knowledge of the quantitative side of thought 
processes, this formula does not pretend to be useful or 
helpful for any exact quantitative treatment of reasonmg 
processes. The formula does not claim to be exhaustive, 
nor to take into account all the mam features of reasoning. 
For mstance, the part played by imagination and mneme 
IS not presented by any spend symbol Probably the 
previous expenences are not differentiated enough, and 
so on. But it may be useful in many other respects. 
Although not able to lead us to any definite calculations. 
It nevertheless mevitably directs our attention to the 
quantitative aspect of reasonmg, to the relationship and 
approximate ratio of mfluence of the different factors 
mvolved Then it certamly would ensure us agamst the 
mistakes so common m our scientific thinkmg, that is, 
agamst one-sided interpretations and unwarranted general- 
izations One of the chief sources of confusion m the 
study of the thought process, as well as m most other 

^ The word " Mneme ” was coined by R Semon He considered 
It as a very broad prmciple including all the various phenomena of 
organic reproduction, as distinguished from all other kinds of repetition 
“ Memory, habit and heredity are partial manifestations of this 'mnemic ' 
prmciple " In the present discussion, deahng only with phenomena 
withm mdividual expenence, the factor of heredity is entirely excluded 
from the concept of “ mneme,” and it is understood as a combmation 
of memory m a broad sense and habit m a broad sense also, or, more 
definitely, as a capacity for acquiring endunng after-effects of expen- 
enemg and for reproduction (with modifications) of previous expenences 
and behaviour See Richard Semon, The Mneme, London, 1921, 
especially pp 11,24 
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humanistic disciplmes, has been the fact that investiga- 
tors started with an analysis of certam particular cogni- 
tive processes where certam single factors were qmte 
predonunant They then accepted this factor as the 
only important one in the case, and finally, because of 
the extreme contmuity of the cognitive processes, they 
apphed their generalization to all reasoning. When we 
have a formula which mterprets all units of thought in 
terms, if not of all, at least of many of the most important 
factors, the danger of one-sided interpretation is excluded. 

But from the point ot view of this discussion the main 
value of the formula hes m the fact that it expresses so 
well the contmuity of the thought process m all cognitive 
expenence. If we can express by one formula all varieties 
of cognitive expenence only by means of ascnbing different 
quantitative values to the symbols of the formula, then 
the continuity of the process becomes much more 
obvious This rather abstract statement will be much 
more convincing if followed by a concrete illustration. 
For instance, if Ni-t-Nd>P,i we have a predominance of 
“ stimulus ” over “ response,” or cognitive expenence which 
we call objective , if Ni +Nd is considerably smaller 
than P, It will express the so-called “ subjective ” expen- 
ence. If Pn+Nd>Po+Ni, then the inductive tendency 
outweighs the deductive one, and we have “ mduction " ; 
if Pn +Nd<Po -l-Ni, we have deduction If R is great 
we have " intuition,” or apprehension ; if R is qmte 
small we have reflective thmkmg If R is extremely 
great, or, in terms of the equation, if R=cn, fusion 
of the old and new expenences takes place mstantly 
without doubts and difficulties, m which case we have 
no conscious thmkmg at all. If C is small we have a 
fairly simple cognitive operation, like the apperception of 
somethmg easily apprehended or solving a problem which 
involves just a few, definite data and factors. A large C 
would indicate a process of onentation m some very 
comphcated and mtncate situation. If we assume for 

» P— Po+Pn. 
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each ssmibol, as its highest possible quantitative value, 
10, and, as its other limit, o, then the general formula can 
be used for the quantitative expression and evaluation 
of different particular cases of reasonmg 

As an illustration, let us take the creation of the Benzene 
theory as it took place in Kekule’s imnd. Fortimately 
Kekul^ has left an intiqiate record of this experience of 
his ; “ Durmg my stay m Ghent, Belgium, I occupied 
pleasant bachelor quarters m the mam street. My study, 
however, was m narrow alleyway and had during the day 
time no light. For a chemist who spends the hours of day- 
light m the laboratory this was no disadvantage. I was 
sittmg there, engaged m wntmg my textbook , but it wasn’t 
gomg very well , my mmd was on other thmgs. I turned 
my chair toward the fireplace, and sank mto a doze. Again 
the atoms were flittmg before my eyes Smaller groups now 
kept modestly in the background My mind’s eye, sharpened 
by repeated visions of a similar sort, now distmguished 
larger structures of varying forms Long rows frequently 
close together, all, m movement, wmding and tummg hke 
serpents ' And see 1 what was that ^ One of the serpents 
seized its own tail and the form whirled mockmgly 
before my eyes I came awake hke a flash of hghtnmg. 
This time also I spent the remainder of the night working 
out the consequences of the hypothesis. If we learn to 
dream, gentlemen, then we shall perhaps find truth — 

“ ‘ To him who forgoes thought. 

Truth seems to come unsought. 

He gets it without labor ’ ” ^ 

In this case the rate of the fusion of previous and present 
expenences was very high, “ like a flash of hghtnmg ” 
and therefore R may be given the value 9. Obviously 
this unit of reasonmg was based mainly on a certam 
amount of previous expenences related to the problem, 
and only a small part of them was satisfactorily organized 

* Benchte der deutschen chemtsclien Gesellschaft, 1890, pp 1305-1307, 
quoted from Dr W Libby, " The Scientific Imagination,” The Scientific 
Monthly, vol xv (1922), p 269 
H 
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round the problem m question, smce practically nothing 
was known of the structure of benzene molecules. This 
makes Po =2 and Pn =8. Present cognitive experiencmg 
was very low and inactive, and we can hardly see any 
entirely new elements m it ; this can be expressed by 
Ni=i and Nd =0 i. FmaUy, the degree of complexity 
of the problem was considerable, makmg C=7, and the 
formula for the situation as a whole presents itself as 
follows : 

A=?[(2+8)+(i+ 0 - 1 ) 3 ^. 


The second case of the complete acts of thought 
presented by Dewey m his How We Think may be taken 
as another illustration “ Projectmg nearly horizontally 
from the upper deck of the ferry-boat m which I daily 
cross the nver is a long white pole bearmg a gilded ball 
at its top ” This IS a situation producmg doubts and 
settmg forth the problem : “ What is the purpose of the 
pole ’ ” After carefully observmg the pole and boat, and 
takmg mto consideration everythmg that was known to 
him about the operation of the boat, the person who 
started to thmk about the problem, after rejectmg a few 
other hypotheses as unsatisfactory, reached the con- 
clusion “ that the pole was set up for the purpose of 
showmg the pilot the direction m which the boat pomted, 
to enable him to steer correctly.’’^ In this case the fusion 
of previous and present experiences was much slower 
than m the first example, and may be descnbed as R =5. 
Previous expenences related to the situation were con- 
siderable — the gentleman daily crossed the nver on this 
ferry-boat — but only a small part of the experiences, if 
any, was unsatisfactorily organized, smce no puzzhng 
elements m them are mentioned. So we may consider 
that Po =5 and Pn =0‘i Present cognitive expenencmg 
here is quite considerable , investigation of the situation. 


Op. at , pp 69-70 
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forming h3rpotheses and droppmg them make Ni =7. 
But Nd can hardly be considered greater than i, smce 
not much entirely novel experience can be seen m the whole 
situation Smce the complexity of this situation is not 
great, C =3. The formula as a whole will be : 

A = ^[{5+oi) + (7+i)]^. 

A glance at each of the formulae will at once suggest 
that the first case is am " mtuitive ” and comphcated 
mduction, while the second is a reflective solution of a 
relatively simple problem by apphcation of previously 
known generadizations , m other words, a relatively slow 
amd simple deduction. 

It IS obvious that the evaluation of the units of tliought 
is very subjective and arbitrary, but it is no more, and 
perhaps less, arbitrary tham common verbal descriptions 
of different examples of reasonmg , besides, subjectivity 
m the case of the formula is mostly due to the fact that 
an evaluation has been made by only one jierson If it 
represented an average of the evaluations of a large 
number of persons, its objectivity, ais well as its rehabihty, 
would be much greater. 

After this bnef review of the different aspects of thought 
processes, it is now possible to formulate more defimtely 
the camons of the new thinkmg and of dynamic Logic 

A more detailed inquiry into the mechamsm of reaison- 
mg would be of great help for this purpose We know 
that the essence of thinkmg is a umon, a fusion of a new 
cognitive expenence with previous cognitive experiences. 
It IS cdso qmte obvious that a new expenence commg 
mto our mind does not make the same connexions with 
all previous expenences, nor does it become uniformly 
distnbuted among all parts and sections of the bulk of 
previous expenence as a whole, as a drop of tea, for 
exaimple, would diffuse equally through all the water m a 
cup. In fact, any new expenence enters not mto a 
homogeneous mass of expenence generally, but into a 
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highly organized, very comphcated structural system of 
different relationships It also establishes different con- 
nexions with different components of the whole of one's 
experience All this is qmte obvious and can hardly be 
disputed, but when we try to construct a clearer and 
more detailed mental picture of how the union of new 
and old experiences really occurs, then everythmg at once 
becomes quite mdefimte and uncertam Most students of 
thought processes would probably agree that the new 
expenence establishes certam relationships pnmanly with 
types already existmg m one’s mmd or, m higher forms 
of cognitive expenence, with concepts, or ideas If we 
graphically picture the mmd as a large sphere with types 
or centres of crystallization of expenence scattered all 
through the sphere like small balls, then we may think 
of a new expenence entermg the mind hke a httle cor- 
puscle conung mto the sphere cind movmg towards the 
t5q)e with which it is gomg to be connected But what 
take place when the corpuscle reaches its t3q>e ? 
Will It comcide completely with its type, become, as it 
were, qmte congruent with it ^ Or they comcide 
only partially, and will certam features of the new 
expenence stay, as it were, outside the type ? 

Obviously, they cannot become congruent, because that 
would mean that they are identical, and that there are 
t3q)es for all possible expenences In other words, it 
would depnve the centres of crystallization of the very 
essence of type. But if this is so, what position towards 
the t3q)e would the extra-t5q)ical features of the expen- 
ence take? And, smce different particular expenences 
possess different extra-typical elements, what would be 
the relationship of these elements towards each other and 
towards the type ? And how under these conditions can 
the t5q)e itself change and grow ? Then we take for 
granted that the new expenence directs itself at once to 
its type, but actually it can hardly be so, at least in 
cases of definitely reflective thinkmg. 

Tet us see what answers can be offered to all these 
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questions. The beginnmg of thinking is difficulty, con- 
fusion, and doubt,i “ which is an expression of the 
fluctuation that results from viewmg a statement from 
different pomts of view.”* Often a long time passes 
before the termmatmg pomt, behef, is reached, because, 
again m Pillsbury’s words, " there is no real acceptance 
of any fact until it has found a resting-place m some 
concept or law m the framework of our knowledge.” * AU 
this shows that the new expenence, when entering, is 
attracted not by one centre of crystalhzation but by at 
least two competing mfluences The problems of the 
behaviour of a new expenence under the action of two 
mfluences wiU be the next fimdamental problem in the 
mqmry mto the mechamsm of reasonmg. Generally 
speaking, methodologically it is, indeed, the most funda- 
mental problem, because, even m cases where the problem 
is to find the result of the action of many influences, the 
most convement procedure is to find first the resultant 
of any two of them, then the resultant of the second 
resultant, and of the next given mfluence, and so on, 
until all given influences are summed up. This method 
is used, for mstance, m mechanics, when findmg the 
resultant of several given forces. It would be qmte 
helpful m our case also, if m reasonmg new experiences 
were influenced simultaneously by three or more types. 
But there are many reasons for thmkmg that m this 
case the situation is simpler, that is, that m reasonmg 
at any given moment only one comparison, one choice 
between only two possibilities takes place If it some- 
times seems that in other cases reasonmg goes on m a 
more complex fashion, it is only an illusion due to the 
very great speed with which many different but single 
comparisons foUow each other. Says PiUsbury, “ We 
are never conscious at the same moment of of the 
characteristics of an object In fact, only one quality is 
ordmanly promment in perception or thought at any one 

1 Cf Dewey, How We Think, pp 9-12 

> PiUsbury, op. at , p 37 


^ Op at , -p 229 
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time.” ^ Thus the case of the two centres of crystal- 
hzation influencing a new experience stands as the basic 
problem m the study of reasoning This agrees with 
Dewey’s description of the ongm of thmking “ Thinkmg 
begms in what may fairly enough be called a forked road 
situation, a situation which is ambiguous, which presents 
a dilemma, which proposes alternatives.” ® 

Certam other considerations about reasonmg emphasize 
also the importance of two directing forces m the process 
of the entering of new expenences mto our mind, and 
even give a certain suggestion of the nature of the two 
forces. This is the very well-known fact that all our 
cognitive expenences are based on contrast Without 
darkness, we should not be able to understand what 
hght is If there were no such thmg m existence as 
slavery, or imposition, or necessity, then the idea of 
freedom would have no meaning, would not exist If 
milk were the only drmk in existence, we should not 
have the word " milk,” but should call it ]ust " drink.” 
If there were nothing to contrast with books, if there 
were no non-books, we should have no idea of the exist- 
ence of books. Pythagoras’s explanation of why we do 
not hear the alleged harmony of the spheres was qmte 
sound logically and psychologically , ]ust because there 
would be no single moment m our existence when we do 
not hear them, just because of the lack of contrast, we 
could never realize the fact that we heard them, even if 
they actually existed Generally speakmg, nothmg can 
become an object of our cognitive expenence if not 
contrasted with its opposite Thus we can formulate the 
first pnnciple determming reasonmg m the following way ; 
No concept, no judgment, no unit of thought has any mean- 
ing or logical value without its opposite, or, in other words. 
No units of thought exist and function otherwise than in 
pairs of opposites. This pnnciple, if taken m the spint 
of static Ixigic as something absolute and determmed 
once and for ever, has no normative value but a descnp- 
I O#) «/ , p 95 * How We Think, p. ii 



PRINCIPLES OF DYNAMIC LOGIC 119 

tive one only. But if taken as something flexible, relative, 
admitting continuity from a very defimte opposition 
between the opposites to a very vague and loose contrast, 
and therefore admittmg quantitative modification, the 
prmciple possesses a very valuable normative counterpart, 
which may be accepted as the first prmciple of djmamic 
Logic. 

Principle of Polarity : “ Every unit of thought in 

RIGOROUS AND EFFICIENT THINKING MUST ALWAYS HAVE 
ITS DEFINITE AND EXPLICITLY EXPRESSED OPPOSITE AN 
A MUST NEVER BE USED SEPARATELY FROM ITS NON-A.” 

In the hght of this principle we can see that a new 
expenence entering one’s mind is not attracted by any 
single type, but is affected by a pair of opposites and 
finds its place m one’s expenence as a whole guided by 
both poles of the pair 

The next matter to be considered more m detail is the 
fact that concepts are not something uniform all through 
their structure They have none of the nature of a 
monolith, but on the contrary are more like a bunch of 
different connexions united only by a common centre 
like a set of many household keys on the same ring. 
And as we use only one key at a time, so only one certam 
aspect of a concept functions in any )udgment, not the 
concept as a whole In terms of chemical language, 
concepts, types, are analogous not to the primordial 
imits, electrons, nor even to atoms, but to molecules, 
and, as m any chemlc^d reaction, molecules disassociate 
themselves mto atoms or groups of atoms, so in any 
cogmtive reaction, concepts participate not as a whole, 
but sometimes m one aspect, sometimes m another. 

Most of the modem cnticism of formal Logic, often a 
very successful cnticism, centres around the negation of 
the possibility of understandmg any concept outside of 
its context.^ That cry " back to context ” and " down 

^ Cf. A Sidgwick, TMe Use of Words tn Reasontrg, London, 1901 , 
F G. S. Schiller, Formal Logic, London, 1912. 
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with dictionary definitions ” is only a partial realization 
of the fact that a concept never functions as a whole , 
but to say that a concept or judgment cannot be under- 
stood outside of its context, without specif5ung how the 
context may infiuence the concept, practically means 
nothmg but a complete negation of any logical general- 
ization about reasonmg. In other words, it imphes the 
negation of any Logic and the mtroduction of a rather 
new mysterious factor, “ context,” which does not explam 
an3rthmg and does not bring an3rthing creative. But 
how does context really mfluence concepts ? What is 
the selective factor which determines which aspect of a 
concept would function in any given context ? The 
selective factor is the other concept, to which the one m 
question is opposed and with which it is contrasted A 
few illustrations will make this rather abstract statement 
more vivid and understandable Take, for mstance, such 
a concept as " education ” If one starts to think of it 
generally, that is, without any concrete problem before 
him, without any defimte situation to be controlled in 
one or another way, then probably certam general ideas 
of education will come, somethmg parallel to a dictionary 
definition which tnes to embrace the meaning of education 
as a whole ; but if the concept of education is used 
m definite rigorous thmking as a tool for reasomng m 
connexion wdth a certain problem, then always only 
one aspect of the concept wiU function Let us take as 
illustration the following statements : 

(i) " In spite of the fact that his musical education 
was very poor, he grew mto a great composer.” (2) 
" Although he was a good lawyer and an excellent base- 
ball player, hardly anybody would call him an educated 
person ” (3) " After years of studymg the history of 

education, he became qmte pessimistic and began to 
think that only some profound social and economic 
change, probably only a catastrophe, would brmg mankmd 
any chance for real progress and happmess ” (4) “ He 
sacrificed eveiythmg for his education , spent all his youth 
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in stud5dng and reading, and only too late realized that 
the best part of his hfe was over and he had never even 
noticed the opportunities it had offered.” (5) “ Watching 
that amazing animosity between the educated few and 
the Ignorant masses, he came to a paradoxical conclusion 
that, because education, m its higher form, will always 
be attamable only for the small highest section of the 
mteUigence distnWion curve, education is and will be 
an undemocratic and even generally immoral and anti- 
social force ” A little reflection on the five statements 
will show that in each of them the concept of education, 
though generally identical, functions m its different 
aspects ; and which aspect is put into operation is deter- 
mined by the concept taken as an opposite to the concept 
of education The easiest way to see it is to try to 
imagme what kmd of general discussion about education 
might be started by each of these statements The topics 
of the discussions would obviously be the following • 

(1) Education v natural endowment. 

(2) Education v training. 

(3) Education v. social revolutions. 

(4) Education v hfe 

(5) Education v democracy. 

Each different opposite puts mto operation its own par- 
ticular aspect of the concept of education 
Any other concept may be as good an illustration as 
that of education Freedom versus slavery , freedom 
versus necessity , freedom versus imposition ; freedom 
versus licence. Kmfe versus fork , knife versus revolver , 
kmfe versus saw , knife versus hand (unarmed) , knife 
versus wood (cut with it) , and the hke In all cases the 
opposite concept determmes which particular meaning of 
the concept is wanted. By a diagram the relationship of 
the concepts can be expressed, as shown by Fig. I (p. 122) 
In the above examples the concepts were taken m 
their deductive capacities, that is, as “ types, ”^or centres 
of crystalhzation m the experience as a whole. In their 
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inductive capacity, when they act as specific items 
presented to be mcorporated mto the general framework 
of our experience, they also function only partially and 
by a certain aspect, not as wholes. To take as an illus- 
tration the same concept of education, it is very easy to 
see that m no case are we capable of thinking of educa- 
tion in such a way as to take mto consideration and pay 
attention to all aspects of the concept at the same time. 
Trying to find out the nature of education, stud3dng 
what it is, after all, we always m any given moment 
are consideiing only one certam aspect of it Sometimes 
we thmk of education as growth, sometimes as a social 
problem, or as preparation for life, or instruction, or 
bmldmg up good habits, 01 as development, or as some- 
thmg that must be financed m one way or another, and 
so on, and so on In every case the aspect of the concept 
which functions predommantly is determmed by a pair 
of opposites, but here, because the concept functions m 
its mductive capacity, the pair of opposites is outside of 
it. And this is what makes the difference between the 
mductive and deductive aspects of reasomng In the 
case of mduction, the concept is not one of opposite 
poles in question, as m the case of deduction, but is itself 
a subject of influence of a pair of contrasting concepts 
outside of it The best illustration would be the discus- 
sion of education m Dewey's Democracy and Education. 
A bare hst of the titles of the first few chapters, with a 
very few comments based on their content, will show how 
different aspects of education are expressed m terms of 
pairs of opposites — I. Education as a necessity of life 
(versus an object of free choice) ; II. Education as a 
social function (versus " a task directed by personal 
interest ’’) , III. Education as direction (versus activ- 
ities “ dispersmg aimlessly ”) , IV. Education as growth 
(versus outside imposition) ; V. Preparation (versus 
living), unfolding (versus continuous growmg), formal 
disciphne (versus " the broad and consecutive interaction 
of specific activities with one another ") , VI. Education 
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as conservative (versus progressive) ; VII, The demo- 
cratic conception of education (versus aristocratic and 
individualistic) ; VIII. Aims in education (“ A true aim ” 
versus an aim which is imposed upon a process of action 
from without) ; IX. Natural development (versus social 
efficiency) ; X. Interest and (versus) disciplme ; XI. 
Expenence and (versus) thinking (mere bodily action 
versus spiritual activity) , XII. Thinkmg in education 
(thinking versus subject of thinkmg) ; XIII. and XIV. 
The nature of method and (versus) the nature of subject- 
matter ; XV. Play and (versus) work m curriculum ; 
XVI. and XVII The significance of Geography and 
History and Science m the course of study (information 
studies versus habit-formmg studies, logical versus 
psychological, naturalism versus humanism) ; XVIII. 
Educational values (mtnnsic versus instrumental) , XIX. 
Labor and (versus) leisure , XX Intellectual and (versus) 
practical studies , XXI. Physical and (versus) social 
studies. The foUowmg chapters treat directly the more 
philosophical aspects of educational problems, but the 
method is everywhere the same In all these cases the 
concept m question — education — ^is not one of two opjpo- 
site poles, as it was above in the case of the deductive 
function of the concept, but, being presented m its 
inductive capacity, it is itself a subject of the mfluence of 
the pairs of contrasting concepts outside of it The same 
thing would certainly take place m all similar places. 
Graphically this may be presented in diagrammatic 
form by Fig. I. (p 122). The circles are centres of 
crystallization of expenence as a whole ; the black hnes 
connect the poles of pairs that determine which aspect of 
the concept “ education ” fimctions, when the concept 
acts as a " centre of crystallization,” directmg a new 
commg expenence. The dotted hnes connect the poles of 
pairs which determine the actmg aspect of the concept 
when it comes in as a new experience. 

To see the significance of the pairs we have to analyse 
the process of the organization of expenence and of the 
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accumulation of knowledge more in detail Eind in terms of 
the polanc system But first, the description of the func- 
tionmg of concepts ]ust presented must be more defimtely 
formulated • The principle of the partial function- 
ing OF CONCEPTS . " A COMPLEX CONCEPT IN ACTUAL 

REASONING AT A GIVEN MOMENT NEVER FUNCTIONS AS A 
WHOLE, BUT ONLY IN A CERTAIN ASPECT, WHICH ASPECT 
IS PUT INTO OPERATION IS DETERMINED BY A PAIR OF 
OPPOSING CONCEPTS. In CASES WHERE A CONCEPT FUNC- 
TIONS AS A COMPONENT OF THE PREVIOUS EXPERIENCE, 
IT IS ONE POLE OF THE PAIR. In CASES WHERE A CONCEPT 
FUNCTIONS AS A PRESENT EXPERIENCE, BOTH POLES OF 
THE PAIR ARE EXTRANEOUS TO IT. In EFFICIENT THINK- 
ING THESE PAIRS MUST BE EXPLICITLY EXPRESSED ” 

It has already been mentioned many times that think- 
mg begms with difficulty, doubt, oscillation, alternative 
It mvolves choice between at least two possibilities, two 
concepts, and these two opposmg concepts determme the 
direction of mqmry. Maybe next moment the direction 
of the mvestigation will be changed and the pair of 
opposites will also be correspondmgly changed, but this 
would only mean that one pair is replaced by another. 
So the fact that the mquiry along a certam direction is 
determined by its two poles is the fundamental and 
primary element of reasonmg Therefore, the best way 
to begm the study of the organization of experience and 
accumulation of knowledge would be to start with an 
analysis of this fundamental case. The followmg simple 
example will do. A young man starts to study water- 
colour pamtmg of a special kmd, namely, pictures painted 
on white paper with black colours of different degrees of 
mtensity. What will be the development of his cognitive 
experience and accumulation of knowledge of colours in 
the paintmgs ? From the beginnmg he wdl certainly 
know the two contrastmg colours, white paper, black 
colour The very first glance at any of the paintmgs 
would suggest it. And qmte probably m his first creative 
effort he would use only the defimte black over the pure 
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white. But an further progress in his study of the appre- 
ciation and use of colours wiU be the differentiation eind 
production of different shades of grey between black eind 
white. At first, probably, he would be able to distinguish 
only a few, let us say from 3 to 5, different shades of grey, 
but the more expenence he gets the more different shades 
he will know, the more connectmg hnks between black 
and white wiU be mserted. In other words, the growth 
of his knowledge m this field wdl be notlung but the 
growth of contmmty between black and white. The 
closer the shades of grey approach perfection of mathe- 
matical contmmty, the more perfect wiU be his know- 
ledge. In his mind the transition from the blackest 
possible to the whitest possible will be so easy that it will 
be difficult for him to thmk that he cannot go m the 
black direction beyond the darkest shade he has experi- 
enced, or m the white direction beyond the whitest 
shade known, and therefore the black wffich is one hundred 
per cent black, as well as the one hundred per cent white, 
will both disappear from reality for hun and will become 
just very extreme shades of grey. The opposition between 
black and white wiU disappear, and he wiU thmk of all 
his colour experiences as of somethmg both white and 
black simultaneously. His expenence of the colours will 
be highly organized , he will thmk of it m terms of the 
formula “ A is B and non-B at the same time,” and his 
knowledge of the subject wiU be excellent. 

After this quite simple but typical illustration of judg- 
ment, which IS the most representative form of reasonmg, 
we may take a rather more compheated problem Let 
us take the expenence of a specialist, a jpsychologist, 
studying play. First of aU, he has to contrast “ play ” 
with somethmg else, because if not differentiated from 
everythmg else, it would not exist for his mmd, and 
It would be impossible even to thmk of it. Furthermore, 
m order to see his problem clearly and to formulate it m 
a practical, workable way, he has to contrast play not 
with everythmg " not play ” m general, but with some- 
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thing specific and closely related to it Let us assume 
that he opposes play to work. This would at once deter- 
nune the direction of his mquiry — ^he would study the 
play-work pair. At that stage his knowledge of the play- 
work phenomenon is very hmited, and its growth will be 
conditioned by his experience of the play-work activities 
he observes. Here two possibihties are conceivable : if 
he would adhere to the letter and spint of the old static 
Logic with its perfect one hundred per cent punsm 
(which is hardly possible in reahty), then he would 
classify aU his expenences either as one hundred per 
cent play or one hundred per cent work. Graphically it 
can be represented by diagram II (p 122), where squares 
represent the concepts m question and circles with 
numbers the correspondmg experiences m their chrono- 
logical order. The concepts will stay separated all the 
time, and no more refined, more organized, and more 
detailed knowledge will result But if the person happened 
to be a keen observer and not mdoctrmated with static 
Logic, then he would soon see that practically no smgle 
activity would be either one hundred per cent play or 
one hundred per cent work, but all of them would be a 
combmation of both play and work, only m different pro- 
portion. Then he would not divide them roughly mto two 
groups, but would distmguish them one from another, and 
distribute them to the play and work poles m accordance 
with the proportion of play and work m each (diagram 
II. (6)). The more of the play aspect any experience 
possess, the nearer it is to the play pole , the more of 
the work aspect, the nearer it is to the work pole 

With the growth of his expenence, the number of the 
transitional forms between the play pole and the work 
pole will grow also. In the case of a perfect knowledge 
of the problem, all possible cases would certainly be 
inserted between the poles, and the contmmty between 
them would also be very near to perfect. We cannot 
expect to have such perfection actually, but graphically 
it can be illustrated by diagram m Fig. III. (p 122) 
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The play aspect is represented by white ; the work aspect 
by a dotted space The black vertical hnes between the 
poles represent different concrete expenences. It is easy 
to see that if a continuous scale like this is constructed, 
any play-work phenomenon can at once be qmte pre- 
cisely located m accordance with its proportion of play 
and work aspects. Such a perfect contmmty and know- 
ledge are certainly only imagmary or, so to speak, ideal. 
In all actual cases, we have only a more or less close 
approximation to it, but the general prmciples are the 
same . the more steps there are between the poles and 
the better the contmmty is, the better are the knowledge 
and organization of expenence So we see that the 
essence of dynamic reasonmg is the establishment of 
contmmty between previously separated pairs of opposites. 
How, and with what success, this prmciple can be apphed 
to other problems, has been shown above in the analysis 
of Dewey’s essay Interest and Effort tn Education. Many 
more illustrations can be found m Dewey’s other wntmgs, 
especially m hLS Democracy and Education, which m its 
logic presents a contmuous application of the prmciple 
of contmmty. 

It IS easy to see that there are two stages m the apphca- 
tion of the prmciple of contmmty In most cases, as, for 
mstance, m Interest and Effort, the contmmty is usually 
only indicated and contmua are accepted, as it were, 
only m potentiahty. They are not realized, m the sense 
that some real senes of transitional forms is mtroduced 
between the poles. But practically, the full value of the 
contmmty prmciple may be seen only when the contmua 
are actu^y constructed and the potential continuity is 
objectified. This leads us to the next prmciple of 
dynamic Logic. But before we come to it, the pimcip^ 
of contmmty must be stated and certam aspects of its 
apphcation discussed. 

The Principle of Continuity "The essence of 

DYNAMIC reasoning IS THE ESTABLISHMENT OF CON- 
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TINUITY BETWEEN TWO OPPOSITE POLES OF A UNIT OF 
THOUGHT WHICH TENDS TO TERMINATE IN A REALIZA- 
TION OF THEIR QUALITATIVE IDENTITY EFFICIENT 
THINKING MUST START WITH AN ASSUMPTION OF CON- 
TINUITY IN POTENTIALITY, AND WORK FOR ITS ACTUAL 
REALIZATION.” 

For a clearer and more complete understanding of the 
above presented scheme of the organization of cognitive 
expenence, some questions must be answered which 
naturally arise when thmkmg of the scheme What is 
the ongm of the poles, or how do they come into bemg ? 
Do they pass through any changes dunng the process 
of accumulation of expenence ? And if so, then how ? 
What are the factors determining the pomt of location of 
any new expenence on the scale of continuity ? 

The question of the ongin of the organization of our 
expenences is very hard to answer The polar conception 
does not introduce any special difficulties, and probably 
even decreases them, but nevertheless it would be very 
difficult to answer the question definitely Beyond 
doubt, in the infantile mmd the process of condensation 
of the primordial chaos of impressions and the shapmg 
of the centres of crystallization of expenence is very 
gradual and slow It is impossible to register the exact 
moment of the formation of certain concepts or pairs of 
opposites and to descnbe their structure at the particular 
moment. But, generally speakmg, the beginning of the 
functioning of a pair of opposites may be traced to two 
expenences appreciably different along a certain Ime. 
When differentiated and contrasted, the two expenences 
start to function as poles of the potential contmuity. 
Going back to the graphic mterpretation, the two initial ex- 
penences, the mitial poles, may correspond to any two dif- 
ferent pomts on the well-developed scale of the continmty. 
They may be (diagram II. (6), p 122) a and c, or c and d, 
or a and d, ]ust as it might occur by sheer chance. In 
so far as other experiences are not of a more extreme 
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character than the initial two, they continue functioning 
like the poles. But if any more extreme expenence 
comes, it eissumes the function of the pole and the range 
between the poles in this way mcreases and mcreases 
until later the poles cease to exist as definite “ typical ” 
experiences and become only mdicators of direction as, 
for mstance, east and west, left and nght, plus and nunus, 
which do not designate any definite pomt but merely 
suggest direction. 

Other changes through which the poles pass are not 
changes of position, or as it were, spatial changes, but 
changes m the regulatmg and guidmg power of the poles. 
The term " power ” does not here mean a manifestation 
of the energy with which physics and chemistiy are 
concerned, and which may be expressed m terms of 
calones or ]oules. The introduction of the term is not 
an attempt to mtroduce physical laws into the study of 
reasoning, but only a search for a good, expressive, 
symbolic representation. Static Logic took its symbols 
and diagrams from a static disciphne, geometry S, P, 
and R circles are famihar to every student of Logic 
D5Tiamic Logic, assunung reasonmg as a continuous pro- 
cess, cannot find the appropnate symbols in geometry, 
and has to look for them m the science which studies 
motion — m physics, or, to be more precise, in dynamics, 
or, specifically, m kmetics It is helpful to thmk of an 
incoming expenence as of a body under the influence of 
the forces of attraction exerted by the poles. Many 
factors determine the magmtude of the forces of attrac- 
tion of each pole m any particular pair. To press our 
analogy further, we may think of the poles as centres 
of gravity (or, more precisely, centres of parallel forces) 
of the correspondmg elements of all the previous expen- 
ences. If, m a certam pair, most of the experiences are 
of the outweighing " A ” elements, then the pole " A ” 
wiU be stronger than the pole " non-A ” For mstance, 
if a person has hved mostly among honest and decent 
people, for him, m the pair honest-dishonest persons, the 
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" honest people ” pole will exert the stronger power of 
attraction, and he wiU have a tendency to overrate the 
honesty of every one he meets, while another person who 
has dealt largely with crooks will overrate the wickedness 
of the people he meets. 

The other factor determimng the magmtude of the forces 
of attraction is the “ affective tendencies ” (Rignano) 
associated with the poles m question It makes no 
difference whether the affective tendency is positive or 
negative, its mtensity only is what counts. A capitalism- 
hater sees capitalistic intrigue everywhere, and a sociahsm- 
hunter attacks it where it has never been present. A 
youth not qmte successful m his courting mterprets any 
smile of his lady-love as a sign of attention to him, and 
a lovmg mother tnes to read any change as a sign of 
recovery m her sick child In addition to the two factors 
of direct personal expenence, the expenence and attitude 
of the social group to which an mdividual belongs play 
qmte a considerable part in strengthenmg or weakening 
the particular poles of different pairs. For mstance, for 
an average mediaeval mmd, m the pair “ natural and 
supernatural ” the latter pole was much stronger than it 
is for the modem mmd, and m the pair “ mental work- 
physical work,” the former pole wdl be stronger in a 
professor’s family than m a labourer’s. 

But the relative strength of the poles is certainly not 
the only factor determmmg the location of the mcommg 
expenence between the two poles It depends chiefly on 
the nature of the expenence. The more " A-elements ” 
it possesses, the nearer it will be located to the 
" A-pole ” ; the more " non-A elements,” the closer it 
wiU be to the “ non-A pole.” In the contmmty " play 
and work,” the game of hide-and-seek will be located 
fairly close to the play pole, and unloading a freight 
steamer nearer the work pole, while a base-ball practice 
of professional players falls somewhere m the middle. 
There is one danger m thmking of the reasonmg processes 
in terms of the polar system, namely the danger of 
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building a too simplified conception of cognitive experi- 
ences. Lookmg at the diagrams II (b) or III (p. 122), 
for mstance, we always have to keep m mind that it is 
only one umt of thought, temporaiily and artificially 
isolated for the purpose of understandmg it better, and 
that it must never be thought of as a generally self- 
sufficient, separated entity The poles work and play, 
for mstance, actually have a very large number of con- 
nexions with other different pairs of poles, for example, 
mental - physical, educative - uneducative, noisy - silent, 
cheap-expensive, refreshmg-depressmg, free choice- 
imposition, and the like The mcoming expenence on 
the diagram is represented by a point of no dimensions, 
but this IS only one aspect of it. Simultaneously it may 
be a pomt on the line of contmuity of very many other 
different pairs, such as active-passive, effort-mterest, 
satisfaction-annoyance, destruction-creation, joy-sorrow, 
and so on 

From this pomt of view diagram II (p 122) does not 
represent a real situation as it is m all its complexity, 
but for most practical purposes the simplification intro- 
duced is necessary and helpful The method used, as 
mentioned above, is exactly the same as in mechanics, 
when one tnes to find the result of the mfluence of two 
certam forces, then of the resultant and some third force, 
then of the new resultant and the fourth force, and so 
on, until all the given forces are taken mto account. At 
any given operation dealmg only with a pair of forces 
the engmeer never forgets the whole system of forces, the 
complete mfluence of which he will eventually express 
The same attitude and procedure must be aimed at in 
the polar interpretation of reasonmg. 

The next prmciple of d3mamic Logic may be called the 
principle of quantitative mdices. As was shown above, 
the contmuous reorganization of cognitive expenence 
withm a certam limited field terminates in the construc- 
tion of a contmuous scale between two opposite poles. 
The more perfect the contmuum actually is, the more 
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excellent is the knowledge. In our illustration, the 
painter of the water-colour sketches reaches complete 
mastery m the use of colour only when he is able to 
differentiate all possible shades of grey and to locate 
them in a contmuous scale of shades from black to white, 
which has been constructed m his mmd as a summary 
of his whole experience along that Ime Only then can 
he, without loss of efficiency, abandon the opposition of 
black and white and consider the shades of colour as 
different degrees of grey. But if he could not definitely 
see the quantitative differences between the vanous shades 
of grey, and yet dropped the opposition of black and 
white, assummg their contmmty only in potentiahty, 
then he would not be able to have any expenence of 
black, white, or grey Thus we see that the real means 
of his cogmtion, a real tool of reasomng and the standard 
of judgment, is the contmuum actually constructed 
between opposite poles The potential continuity, not 
realized m the form of a scale, mdicates only the correct 
direction for further cognitive expenences, and is not 
sufficient for securmg real knowledge helpful in controUmg 
the environment. 

In a certain way potential contmuity, without any 
actually constructed scale (the situation is practically 
almost impossible), is even worse than static logic. Static 
logic provided at least for a crude (and actually false) 
differentiation — A and non-A, black and white — ^but 
potential continmty alone, assummg quahtative identity 
and not providmg for quantitative differences, practically 
takes away all possibihty of any differentiation, and 
consequently of any expenence. Thus we see that the 
most unpoitant pomt m dynamic Logic, its very essence, 
is quantitative differentiation, quantitative mdices. The 
expert m the above-mentioned " play and work ” problem 
would at once cease to be an expert if he lost his abihty 
to see the exact quantitative difference between different 
combinations of play and work. In order to be able to 
identify and estimate any play-work experience presented. 
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in order to construct any desirable combination of the 
play and work elements, the expert must have m his 
mmd somethmg hke a contmuous series of all possible 
different examples of the play-work combmation, some- 
thmg like a piano keyboard, so that, using proper keys 
as a standard, he can verify his judgment and be sure 
that he has identified or constructed the combmation 
correctly But this measuring-scale m the mmd, although 
helpful, and, mdeed, practically mdispensable^ has ? very 
important defect , it has very little social value, it is not 
commumcable J S. Mill’s weU-known story about the 
dyer illustrates this pomt excellently. A workmg dyer, 
famous for producing very fine colours, was offered a 
position m a factory, that he nught teach other woikmen 
the same skill. But the famous dyer’s method of pro- 
portioning the mgredients, in which lay the secret of the 
effects produced, was by taking them up in handfuls, 
while the common method was to weigh them, and 
therefore his remarkable skill m findmg the proportions 
exactly needed turned out to be so personal that he could 
impart his skiU to nobody If members of a social group 
want to express themselves correctly and exactly, or if 
they want to co-operate in any constructive activity, 
they must find some common language. In the case of 
the water-colour artist mentioned above, the scale of 
colours m his mind worked excellently for all his pur- 
poses ; but if one wants to get a pamt of a certain defimte 
shade or to explain to others what colour he has m mmd, 
the best way will be to use a senes of patterns of different 
paints supplied by any big concern, and then to mdicate 
what IS wanted m terms of the pattern. The same pro- 
cedure must be applied to all our judgments, to all our 
reasonmg. Our scales for all the most important pairs of 
opposites in any field of knowledge must be made objective 
and expliat and m such a form that the quantitative value 
of any step can be easily understood and commimicated. 
In other words, aU our units of thought, aU our judgment, 
must always be measured, expressed by certain defimte 
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quantitative indices. Only then can we in fuU measure 
enjoy the great advantage of dynamic logic, its flexibihty, 
without suffering from mdefimteness, vagueness, and 
meanmglessness , for, mdeed, any statement without a 
quantitative mdex is meanmgless from the pomt of view 
of the control of environment. Only when an experience 
IS defined m terms both of the poles determmmg the 
direction of contmuity m question and of its relative 
position on the scale, that is, by means of a quantitative 
mdex expressmg the ratio of the opposite elements m it, 
only then has experience a definite, workmg, and efficient 
meanmg 

In order reaUy to mean somethmg, any meanmg must 
show this mdispensable quantitative evaluation , so much 
so, that both static Logic and the reasoning of our every- 
day life are obliged to mtroduce it, although m rather 
an mefficient and unorganized form In accordance with 
Its fundamental law, “ A is either B or non-B,” static 
Logic assumes that any new mdividual expenence may 
either completely fit a certain type, a concept, or be 
entirely outside of it. Teriium non datur — consequently, 
no quantitative discnmmation is given m connotation (in 
mtension) , it is to be sought only m denotation (m 
extension) If any smgle expenence may be either inside 
the type or outside it, the only quantitative problem that 
can be considered is to find out how many single expen- 
ences withm a certain group axe m the type and how 
many outside it. Static Logic provides three possible 
answers to the question • all, no, and some. All men are 
mortal ; no men are apes , some people are nch The 
first two groups, all and no, bemg absolute dogmatic 
statements, have hardly any practical value m our ever- 
changing umverse 01 expenence, except m the case of 
very definite trmsms But even here, if taken absolutely 
one hundred per cent, they would make even truisms 
untrue Stnctly speaking, and endeavourmg to be 
precise, it is much safer to attnbute to aU statements 
the form " some ” But the formula is quantitative m 
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its intent only, and not in its achievement. If the per- 
centage is not given, the formula does not say anything ; 

it is good for all cases from 99*999.... per cent to *000 i 

per cent ; or, m other words, quantitatively it may mean 
anythmg, and therefore means nothing. But, even if 
the percentage itself is given, only a very small part 
of the needed quantitative data will be available. For 
most practical purposes it is necessary to know, not only 
the percentage of the members of the group pos.sessmg 
certam qualifications, but a certam indication as to 
which members of the group they are. For the pohce 
It IS not important to know that some persons m the 
city are criminals. It wants to know what percentage of 
the whole population is cnmmal and, what is more 
important, who the cnmmals are. In other words, it 
bnngs us back to the problem of the quantitative evalua- 
tion of the single expenence, which has been completely 
neglected by static Logic. To sum up . static Logic has 
entirely missed the problem of quantitative evaluation m 
connotation , and in denotation it has attempted to solve 
the problem m such a verbal, inefficient way that actually 
what has been achieved possesses hardly any practicd 
value 

The thinking of everyday life has faced the problem 
more straightforwardly In our conversation the quan- 
titative value of judgment, both in connotation and 
in denotation, is usually expressed either directly or 
mdirectly Sometimes the quantitative value of our 
statements is determmed by certam modifying words 
and expressions like " few,” " many,” “ most,” " much,” 
” quite,” " very,” " considerably,” “ one hundred per cent,” 
and so on, but in most cases this is probably done by 
what is usually called the context (that rather mysterious 
factor) By the context is meant, not only the different 
combinations of words used, but all our behaviour accom- 
panymg our statements — ^mtonation, facial expression, 
pitch of voice, general posture, and the like 

There are himdreds of different ways in which the 
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words " I am awfully sorry ” can be pronoimced, so as 
to express nearly all degrees of apologizmg from merely 
formal and msolent excuse to the deepest and most 
sincere regret. The statement " I have a cold ” has 
entirely a different quantitative meaning when ]ust 
dropped m the middle of a qmet talk, as when announced 
by telephone, or when cabled from Europe But all such 
discnmmations, though often very fine and mmute, are 
very subjective, very hard to compare with one another, 
unsystematic, or, m other words, amateunsh and un- 
scientific. The reliable, practical, and efficient quanti- 
tative evaluation can best be expressed by means of 
objective, continuous scales constructed for the pairs of 
opposites m question. 

Besides their social value, due to the communicabihty 
emphasized above, the objective scales are also very 
helpful in individual thinkmg One of the most funda- 
mental facts about reasonmg is that, especially m its 
higher and more comphcated forms, it cannot function 
successfully without fixmg its types or concepts m some 
tangible form , in other words, without the use of S3nnbols 
The whole history of human thought, and especially the 
growth of the mathematical sciences, proves this beyond 
a doubt. The more elaborate the system of symbols is, 
the better are the conditions for the advancement of 
reasoning Even m the case of qmte a simple kmd of 
judgment, as, for mstance, the judgment of shades of 
colours, symbols are definitely necessary Lehmann 
showed m his experiments that people can readily dis- 
criminate only as many shades of grey as they have names 
for. If a person is given more names, he can distmgmsh 
more shades of colour than before ^ If such rather 
primitive symbols are so helpful m both simple and 
complicated cases of judgment, the exact, very systematic, 

1 Lehmann, Ueber das Wtederer/tennen (Phil Siudten, vn, 469), 
quoted from Pillsbury (The Psychology of Reasoning), who writes of the 
experiments '' As many different shades could be recognized on 
representation as there were words m the vocabulary of the subject " 
(P 73) 
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tangible, and quantitative S5nnbolism of the scales of 
continmty wiU be of even greater help. 

There is another possible advantage m having scales of 
continmty which deserves notice. All our judgments, as 
mentioned above, are influenced to a considerable degree 
by the nature of the newly presented experience and of 
previous experiences, and also by the affective tendency 
towards one or the other pole. .The affective tendencies, 
or m other words, the emotional attitudes, personal 
interests, individual tastes, selfish egotism, particular 
sympathies, and so on, are the most favoured and most 
popular explanation of the fact, that so often, in our 
discussions, we cannot reach any definite statements or 
decisions acceptable to all concerned Lord Bacon speaks 
of them under the name of “ idols of the tnbe and of 
the den ” Locke mentions “ passions ” as one of the 
causes of wrong beliefs The old static Logic even enjoyed 
considerable benefit from these emotional, extra-logical 
mfluences, clainung that they were a kmd of force majeurc, 
the pressure of which Logic could not withstand. 

As a matter of fact, it is only partially true. The 
affective tendencies do tend to divert our thoughts from 
correct judgment, but they succeed only m proportion to 
the weakness of Logic. To consider " passions ” as a force 
insuperable to Logic is always a testimonium paupertatis. 
To be more specific, it is a confession of general vagueness 
of reasoning and of lack of preciseness in quahtative and 
especially quantitative discnmmation and judgment It 
is easy to call somethmg we do not hke " bunk,” or some- 
body we hate a " scoundrel,” but to specify what is really 
meant by these terms and tell why this is " bunk,” or 
that man a " scoundrel,” is not so easy. Even a person 
who has the strongest possible aversion to admittmg the 
mstabihty of his financial status will realize it if he 
definitely sees in his pocket-book only ten or fifteen cents. 
An angry man will readily consider somebody who is the 
cause of his trouble an idiot, and a lovmg mother prob- 
ably enjoys thmking of her boy as a genius, but when 
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confronted with I Q 's, computed by experts and reveal- 
ing the contrary, both the angry man and the lovmg 
mother would be forced to modify their judgments. The 
less precise thmking is, the more chances there are for the 
rmsleadmg mfluences of the affective tendencies It is 
easy to see that djmamic Logic, whicJi introduces more 
precision mto qualitative d^rimmation by means of 
parrs of opposites and more exactness m quantitative 
evaluation by means of quantitative scales, will consider- 
ably decrease the power of the “ passions " and personal 
idiosyncrasies 

This discussion of quantitative evaluation may be 
summed up m the form of the fourth prmciple of djmamic 
Logic . 

The Principle of Quantitative Indices • " No state- 
ment HAS ANY definite MEANING WITHOUT A CERTAIN 
QUANTITATIVE INDEX IN EFFICIENT REASONING, THE 
QUANTITATIVE VALUE OF ANY UNIT OF THOUGHT MUST BE 
EXPUCITLY INDICATED, PREFERABLY IN TERMS OF OBJEC- 
TIVE CONTINUOUS SCALES BETWEEN THE TWO POLES OF 
THE OPPOSITES ” 

In the above presentation, the four fundamental prin- 
ciples of dynamic Logic were approached from the psycho- 
logical point of view, but logically they are only the 
outgrowth or, better, a more elaborated form of the 
most essential, basic, and comprehensive law of thought, 
“ A is both B and non-B simultaneously ” If one accepts 
this and starts to think consistently on the basis of 
tlus, the next question at once naturally arises “ If 
this IS so, how much of B and of non-B does A possess ? ” 
And then, almost automatically, the other implications 
expressed in the four principles given above emerge and 
construct the whole system of dynamic Logic 

In conclusion, the following wammg must be sounded. 
In the discussions of dynaimc Logic, care must be taken 
not to make the mistake of acceptmg first the postulate 
" A is B and non-B," and then later discussmg its corol- 
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lanes and deductions in terms of static Logic. Utter 
confusion and increasmg misunderstanding would foUow 
the mistake It must always be kept m imnd that the 
postulate " A IS both B and non-B ” is mdeed the most 
pnmary, the most essential, and the most comprehensive 
m this system of reasonmg, so that no other proposition 
is before it or above it. Once accepted, it must be the 
cntenon for all other judgments, not the subject of a 
test by any other pnnciple. 



CHAPTER VI 


APPLICATION OF DYNAMIC LOGIC 

All theory, dear frtend, ts grey. 

And green, alone, Itfe’s golden tree . — Goethe. 

As has been shown in the previous chapters, the new 
d3Tiainic Logic, based on the law “ A is B and non-B at 
the same time,” possesses many advantages over the old 
static Logic, built on the pnnciple ” A is either B or 
non-B,” where tertium non daiur. It deals more efihciently 
with problems which have been unsolvable puzzles to 
static Logic “ Sophisms,” when mterpreted m the light 
of dynamic Logic, turn out to be, not emgmatic cunosities, 
but very significant and representative exemplifications 
of thought processes interpretmg the changmg Universe 
but bound by the canons of static Logic. It fits the 
general spuit and trend of scientific reasonmg more 
adequately. The tendency towards continmty, d)mamism, 
and quantitative differentiation, typical of modem science, 
can obviously find better means for self-expression in 
dynamic than m static Logic The canons of dynamic 
Logic are more m harmony with the best examples of 
current reasoning. Dewey’s ways of thmkmg and of 
attacking problems from the logical pomt of view are in 
essence the first three principles of dynamic Logic, con- 
sistently and systematically put mto practice Dynamic 
Logic IS backed and supported by modem psychology. 
Everythmg that we now know about processes of thought 
leads to dynamic Logic and away from static Logic. 
But it IS hardly possible for all these general considera- 
tions or circumstantial evidence, as it were, in favour of 
dynamic Logic, though probably in themselves qmte 
interestmg, fully to justify its coming mto bemg and to 
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prove its importance unless its practical value is directly 
demonstrated. Logic, generally, is a branch of engineer- 
ing, and therefore the real crucial test of d3mamic Logic 
must be its usefulness and efficiency. If it can brmg with 
it a better control of our environment, if it can make our 
decisions more conclusive and our arguments more con- 
vmcmg, then, and then only, d5mamic Logic can prove 
to be something of real value and importance. 

Like any normative science. Logic may be helpful in 
two ways : for the discovery and ehmination of mistakes 
in thinkmg already going on, and for the construction 
of certam devices and designs for more correct thmkmg 
in the future The latter constructive and preventive 
method, if sufficiently developed, is in the long rim much 
more effective. Yet the former destructive and curative 
approach is also quite useful, especially when the science 
in question is young Smce dynamic Logic is, as a practical 
disciplme, qmte young, it is more convenient to start 
with the curative method. 

As has been mentioned above, the shortcommgs and 
defects of modem thmkmg are due chiefly to the fact 
that, bemg dynamic m spint, it has to express itself m 
terms of the old static Logic. Now, after a more systematic 
presentation of the canons of dynamic Logic, this fact 
may be expressed more definitely and precisely The 
defects of modem reasonmg are due chiefly to neglect or 
violation of one or several of the four prmciples of dynamic 
Logic. Before gomg mto a detailed discussion of this 
statement, it may be helpful to remember that the 
violation of the prmciples of dynamic Logic must also be 
thought of m the spint and by the method of contmuity 
AH the four principles are so intnnsically mterconnected 
and interrelated that it is impossible to show a definite 
demarcation-hne between the violation of one of them 
and the neglect of others. Practically every case is a 
violation of all of them, but m a different degree. On 
the other hand, it is almost impossible to find a case of 
complete violation of any of them. The principles are 
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quite indispensable to any intelligent thinking, or rather, 
to any thinking whatsoever, and therefore they cannot be 
completely neglected without destroymg the last shadow 
of meanmg of a statement. As far as any statement 
has any meanmg whatsoever, it must conform to these 
prmciples either exphcitly, or by assumption, or m some 
other form. Thus, when the violation of a certam prin- 
ciple IS mentioned, it means the violation of this prmciple 
to a degree considerably greater than of the others, but 
by no means one himdred per cent complete. 

Strictly speakmg, there is only one real and convmcing 
test of the usefulness and efficiency of any general prin- 
ciple, namely, to put it into operation, to apply it to 
an actual problem m an actual environment and to see 
whether it works or not. In a prmted discussion this 
kmd of test in a pure form is hardly possible The 
closest approximation to it would be to take some typical 
example of reasoning as an illustration, and to see how 
dynamic Logic would work there. 

For the sake of convenience, let us take the four pnn- 
ciples of dynamic Logic, one after another, and see what 
the violation of each of them would brmg 

The first pnnciple is Every unit of thought in vigorous 
and efficient thinking must always have its definite and 
explicitly expressed opposite An A must never be used 
separately from its non- A 

The neglect of this prmciple, if complete, would result 
m complete meanmglessness It cannot actually happen, 
because it is always possible to find a contrastmg concept 
to any notion merely by addmg a “ non ” to it, even if 
no real contrast can be foimd m first-hand experience. 
But the contrastmg notion produced m so barely foimal 
and verbal a way would have only a formal, verbal 
meaning, that is, it would have no pragmatic significance, 
and would be meamngless from the pomt of view of 
controlhng the environment. 

A good illustration of this is an experience through 
which nearly everybody passes between the ages of twelve 



144 the technique OF CONTROVERS f 

and sixteen, that is, the discovery that all instances of 
human behaviour, even the noblest deeds and greatest 
sacrifices, are merely egoistical because they brmg an 
intense satisfaction to the people who perform them. 
The realization of this fact, that there is no such a thmg as 
altruism, usually brmgs a severe shock to the young mmd, 
but under normal conditions the depression does not last 
long. Usually it does not take a long time for a youth 
to understand that the removal of altrmsm as a contrast 
to egoism equally affects the notion of egoism, depnvmg 
it of any real and significant meaning If every human 
action IS egoistic, if both starving a child to death to save 
money for drmk, and volunteering to jump into the 
ocean from a crowded boat to save others, are merely 
" egoistic,” then obviously the notion of egoism does not 
help us to understand life It is a very poor tool for 
reasonmg about, discussing, and organizing the world 
about us, and must either be thrown away or improved 
And it can be improved only by mtroducmg notions of 
higher and lower forms of egoism or, probably, of social 
and antisocial, desirable and undesirable egoisms It 
makes no difference, which pair introduces the two con- 
trastmg concepts , they will merely be other words for 
the same classification, for the same mental process, as 
was expressed m the pair altruism-egoism 

Exactly the same thing happens when the term social 
IS used m too wide a sense — as sometimes takes place 
as a reaction agamst the one-sided individualistic ten- 
dencies of the past. If all human activities are social, if 
the life of a hermit somewhere m a desert, completely 
disassociated from the sinful world, is social as well as 
the career of a leader of a political party, if the “ mdivi- 
dual ” IS a discredited hypothesis, if there is no such a 
thmg as personal or mdividual, then the term social loses 
its meaning unless modified and restored to usefulness by 
indicatmg its opposite in some other words. 

The followmg discussion, rather typical and not unusual 
among students of education, gives another illustration 
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of the same fallacy. When the statement is made that 
the best and most modem method of education is guiding 
children by a proper arrangement of their environment, 
someone not quite agreemg with the maxim often 
asks • “ But don’t you think that sometimes good books 
also influence children m a very desirable way ? ” “Yes, 
certamly,” is the answer. “ but are they not also part 
of a well-arranged environment ? ” “ Then, I thmk, the 
personality of teachers, their general attitudes, ideals, and 
aspirations, their personal magnetism, as it were, are of 
great importance m education Don’t you t hink so ? ’’ 
" Oh yes, a teacher is certainly an miportant factor m 
the educative process, but she again is only a part of 
the environment of the child. Is she not ? ’’ By these 
answers the truth of the statement is saved, but its 
meanmg is lost or reduced to the most msignificant 
platitude, for if environment is an5rthmg and everythmg 
that influences a child, then all educators of all times 
have always used the same method of “ the proper 
arrangement of environment,’’ just because it was and is 
the only possible one. The same train of reasonmg leads 
to the same result in the case of the proposition that 
observmg and knowmg other people’s behaviour is the 
best way to know their character. This proposition is 
often reduced to a formal and verbal statement only by 
the admission that behaviour means everythmg observable 
and knowable m people. 

Another good illustration of a rather meanmgless state- 
ment IS the educational motto, " Education is Life,” 
nowadays so popular. For many people who see much 
behmd the words, for those to whom the statement is 
a symbol of something very significant and enlightening, 
it would probably be hard to realize that the motto 
“ Education is Life,” taken as a statement at its face 
value, is practically meanmgless, but nevertheless it is 
so. What can the statement mean as it stands ? Cer- 
tamly not that education is identical with life m the 
sense used m Natural Science, for then educational 
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researches would be identical with biological work. Nor 
can it be identical with the life with which Social Science, 
deals, for that science considers such aspects of life as 
adultery, cruelty to children, belhgerent mtolerance, 
parasitism, and so on, which can hardly be considered 
educational by anybody. It is possible to consider the 
motto as a declaration, first, that education does exist ; 
and, secondly, that it deals with hvmg beings. But, 
again, hardly anybody who backs the statement would 
accept such an mterpretation as the real meanmg of the 
statement. Yet the statement actually does not express 
an5dhmg more. If this is so, how can its popularity be 
explamed ? The explanation hes m the fact that although 
the statement has hardly any meaning m its present 
form, yet it may have very many meanmgs if slightly 
modified, namely, if there were some mdication of the 
concept to which the notion of " hfe ” is taken to be a 
contrast And because everybody thmks of the state- 
ment as always modified m this way ; m other words, as 
contrasted with somethmg opposite to it, it has for him 
subjectively a fairly significant meanmg Life bemg a 
very broad and many-sided concept, there is an almost 
mdefinite number of possible modifications, and conse- 
quently of different possible meanmgs, and therefore, 
bemg actually, structurally, so to speak, meanmgless, 
the statement m operation, thanks to those subjective 
modifications, takes on very many different possible 
meanmgs or, m other words, becomes ambiguous. 
This leads us to the second prmciple of dynamic 
Logic. 

The second principle is the prmciple of the partial 
functiomng of concepts. A complex concept tn actual reason- 
ing at a given moment never functions as a whole, but only in 
a certain aspect. Which aspect is put into operation is 
determined by a pair of opposing concepts In cases where 
a concept functions as a component of the previous experi- 
ence, it ts one pole of the pair In cases where a concept 
functions as a present experience, both poles of the pair are 
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extraneous to it. In effictetU thinking these patrs must be 
exphcttly expressed. 

If neglect of the first principle results m meaningless- 
ness, neglect of the second principle brings ambigmty. 
A typical example of ambigmty due to neglect to mdicate 
the contrastmg concept may be found, for mstance, m 
the current use of the word “ natural.” It is one of the 
most loosely used words. It can be contrasted with 
supernatural, and mean “ m accordance with the laws of 
natuie,” or with extraordmary, and mean "usual, com- 
mon,” or with queer, fanciful, and mean " simple, sound,” 
or with artificial, perverse, and mean " normal, correct, 
right, proper, good.” We could easily imagme for our- 
selves what confusion, misunderstandmg, and false con- 
clusions can result from the immodified use of the word, 
even if reahty had not already supphed us with good 
illustrations m the form of the mgenious methods of 
defence so often used by cnmmal lawyers for the benefit 
of their clients. The first step is usually the presentation 
of the case with exphcit or imphcit emphasis on the fact 
that everythmg m the cnme itself and anythmg connected 
with it happened naturally — complete agreement with 
the laws of nature. The proposition looks and actually 
is quite convincmg, and paves the way to a gradu^ 
shift to another aspect of the concept " natural,” and to 
convmcmg the jury that the cnme was also somethmg 
“ natural,” m the sense of “ not far from usual.” Then 
follows a slide to the " normal ” aspect of " natural ” 
and the behaviour of the cnmmal already begins to look 
not quite so bad, but when the notion of “ natural ” is 
pushed a httle farther — to " natural ” meanmg " proper,” 
the criimnal looks even more like a good, normal, and 
respectable citizen. As a finishmg touch, just a little more 
pedalhng on the " natural, correct, right ” connotation, 
and the cnminal is saved from punishment. The trans- 
figuration of the evaluation of the deed from " not 
miraculous ” to “ proper ” proceeds smoothly and readily 
because everythmg in the process moves the whole 
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time round the same concept " natural " as a uniting 
centre. 

Very often the logic of temptation takes the same path. 
The temptmg act, that is, let us say, some sexual excess, 
IS looked at first as natural, that is, “ m accordance with 
the laws of nature,” not supernatural, which is perfectly 
true , it IS then shifted to natural, meamng common, 
which is probably not so true ; and finally to natural, 
meamng normal and proper, which is probably quite 
wrong. 

The current use of any broad and popular modem idea, 
such as, for mstance, democracy, socialism, anarchism, would 
also supply many expressive illustrations Democracy is 
probably the best example It would certainly require 
special and extensive research to mvestigate the different 
meanings of the idea as actually used This research 
would reveal some very interesting facts of typical aspects 
of the Philosophy of Life, characteristic of modem society, 
and would, at the same time, definitely show how ambigu- 
ously the notion is used Here one example will suffice. 
While for most educators Democracy means as much 
education for everybody as possible, modem practical 
pohticians, trymg m their speeches to make themselves 
out as democratic as possible, sometimes like to boast 
that they never went to a High School or have never 
read more than a dozen books The various uses and 
misuses of the term Logic itself, mentioned above, also 
give a good illustration of this fallacy, for they are due, 
in a very large degree, to a failure to see and show what 
Logic is contrasted with. 

The logical weakness of this fallacy and the harmful 
effect of ambiguity on control of the environment are quite 
obvious, without any further illustration. But agam the 
question arises " Why, if this is so, is the fallacy so 
popular and often so convmcmg ? ” The reason is 
that, though ambiguity is one of the greatest faults m 
logic, and probably the chief root and source of all other 
mistakes, neverthdess, in the realm of appreciation and 
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evaluation, it is almost the most necessary and welcome 
element. An opportunity for individual interpretation of 
data and for subjective, creative reconstruction of the 
presented object is the core and essence of any aesthetic 
or, even more broadly, of any appreciative experience. 
This tendency to attach am in^vidual, personal meanmg 
to a given s3mibol or situation defimtely reqmres a 
certam degree of ambigmty m any statement, if it happens 
that the statement is an object of appreciative experience. 
Therefore, wherever the element of evaluation, desire, 
amticipation, or emotion is strong, am aimbiguous state- 
ment has, in most cases, more chance of appealmg to a 
large crowd of people, because it is so easy for every 
member of the crowd to see m a statement exactly what 
he wants to see, to enjoy it as though it were his own, 
and to love it, because it is a product of his personal 
creative effort. It is by no means accidental that the 
three oldest and most mfluentiad churches of European 
civilization — Hebrew, Roman Catholic, and Greek Ortho- 
dox — use in their ntuals languages only partly under- 
standable to their congregations. The part of the service 
not understood is probably the most precious part of it 
for each individual member of the congregation, because 
he fills it with his own ideas, ideals, hopes, and aspirations, 
so transforming the group hfe, to a large extent, mto his 
own personal life. All big social movements have as 
their slogans something very vague, very ambiguous, and 
m most cases mcapable of undergomg definition without 
loss of significance and appeal — " Libert^, figaht^, 
Fratemite ” , " World safe for Democracy ” ; " For our 
Fatherland”; “My Country”, "Our God”, "Universal 
brotherhood ” ; “ Social Revolution ”, " Communism ’ ’ ; 
" Lerun ” ; " One hundred per cent Amencamsm ” ; 

“Democracy”, "Truth”; "Justice”; "The right cause”; 
“Independent Thmking”; and the like. AU these S5mibols 
can unite a considerable number of people around them- 
selves only because they are so ambiguous — subjectively 
so rich in meaning, and objectively edmost meaningless. 
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If neglect of the second principle is punished by 
ambiguity, then neglect of the third, the principle of 
contmuity, brings with it destructive dogmatism, one-sided 
exclusiveness, and intellectual mtolerance. The principle 
runs ; “The essence of dynamic reasoning is the establish- 
ment of continuity between two opposite poles of a unit of 
thought which tends to terminate in a realization of their 
qualitative identity Efficient thinking must start with an 
assumption of continuity in potentiality , and work for its 
actual realization ” 

To what hopeless deadlock neglect of continuity may 
lead our reasoning, is illustrated very well by the educa- 
tional lawsuit between “ interest ” and “ discipline,” 
found m Dewey’s essay. Interest and Effort, discussed in 
detail in a foregoing chapter How broad the range 
really is, and how great the number of problems is, where 
we might easily lose our way if guided by the old absolut- 
istic Logic, is seen m the above-given list of pairs of 
opposites, mentioned and discussed in the spirit of 
dynamic Logic by Dewey in his Democracy and Education. 
How effectual the pnnciple of continuity is, has been 
shown in the discussion on Interest and Effort and may 
be seen, furthermore, in any chapter of Democracy and 
Education. 

Outside of education, probably in no other field of 
human experience has the pnnciple of continuity been so 
neglected as in pure philosophy, and therefore nowhere 
else IS its application more needed Without any danger 
of exaggeration, one can say that most of the great and 
eternal fundamental problems of philosophy owe their 
existence to the same unrestncted adherence to the old 
Static Logic. In the controversies of empincism versus 
rationalism, of spintuahsra versus materialism, of natural- 
ism versus mysticism, of idealism versus realism, of dog- 
matism versus scepticism, of determmism versus free-will, 
of egoism versus altruism, of pessimism versus optimism, 
and the rest, the seeds of all difficulties he, not so much 
in the nature of thmgs and the nature of the human 
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understanding, as m the peculiar ways of our traditional 
reasoning. The problems are much more logical than 
metaphysical. In that sense they are mamly artificial ; 
they are artificially created by insertmg between thmgs 
and mind the deadenmg instrument of static Logic The 
only way to get nd of the problems is, not so much to 
solve them, as to dissolve, or, m other words, to destroy 
them, by replacing the obsolete organon of static Logic 
with the more comprehensive mstrument of dynamic 
Logic. Holding to static Logic, we are destined only to 
repeat without end, again and again, the experience of 
the famous blmd men of India who wanted to know what 
an elephant was like One of them felt the elephant’s 
trunk and said that an elephant is like a snake, another 
touched Its tusk and decided that an elephant is more 
like a lump of marble, and the third took hold of its 
tail and insisted that an elephant is like a piece of rope. 
All three argued long and could not agree. One of the 
greatest scientists of the last century, if the wnter is not 
mistaken. Lord Kelvm, once said that it would be easy 
to create something like an anti-physics by a consistent 
developing of all the implications and beanngs of a few 
physical pnnciples, leaving all others out of consideration. 
As far as the water’s information goes, nobody has 
actually attempted to construct this kmd of anti-physics, 
but the whole development of philosophy has been almost 
nothmg but the creation, remodellmg, patchmg, and 
mending of peculiar systems of anti-metaphysics contra- 
dictoiy to one another and to expenence, and based on 
the absolute acceptance of certam data and the complete 
neglect of others But, if this is so, why has the principle 
of contmuity not found its way into common human 
reasoning, and why has it not been universally accepted ? 
One reason, and in all probability the mam one, is the 
fact that, as above indicated, for all practical purposes 
and from the pomt of view of controllmg environment 
and of communicating statements, acceptance of the 
contmuity principle, without the apphcation of certam 
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quantitative indices, would result in even greater confusion 
and lower efficiency than would strict adherence to static 
Logic. For instance, the division of all human bemgs 
into two qmte separate groups of persons, completely 
responsible and entirely irresponsible for their actions, is 
certainly for practical purposes much superior to a mere 
admission, without further modifications, that all human 
bemgs, from the new-born child to the man m his pnme, 
are always both responsible and irresponsible for their 
actions. 

This leads us to the fallacies resultmg from a violation 
of the fourth principle of dynamic Logic — the principle of 
quantitative mdices, which reads • No statement has any 
definite meaning without a certain quantitative index In 
efficient reasoning, the quantitative value of any unit of 
thought must be explicitly indicated, preferably in terms of 
objective continuous scales between the two poles of the 
opposites. 

The fallacies may appear in two forms Accepting the 
contmuity between any given two poles, but failing to 
distmguish a quantitative difference m degree between 
the steps of the contmuum, one may think of all the steps 
either (a) as possessing the characteristics of the middle 
step of the continuum , or {b) as possessmg the character- 
istics of one of the poles. A mistake of the first kind 
bnngs with it vagueness, indefiniteness, and apathy of 
reasonmg and makes it sterile and mcapable of guiding 
our actions. When many mistakes of this kind accumulate 
and this type of reasoning becomes habitual, everything 
in hfe around us begins to look shapeless, indefimte, 
foggy, and shrouded by clouds of twilight and gloom, m 
which, as the saymg goes, aU cats look grey. When it 
becomes overwhelmmg, this defect of reasoning is largely 
responsible for that intellectual despair and contempt for 
reason which drove ancient Solomon to observe, “ He 
that mcreaseth knowledge increaseth sorrow,” and the 
modem philosopher, Anatole France, to confess that he 
prefers “ the folly of passion to the mdifference of wisdom.” 
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If the first kind of fallacy produces statements which, 
though true from a certain point of view, lead to nothing 
and are nearly meaningless, the products of the second 
kind of fallacy, on the contrary, convey definite meanmgs 
but false ones, and do lead, but m a wrong direction 
By appl5mig to the terms of a continuum at one pole 
the charactenstics of the opposite pole, they give a 
distorted picture of any situation They smuggle m 
wrong assumptions and impose false imphcations. 

A good sample of this fallacy is the strong prejudice 
against apples from churchyard trees, which is common 
m many countries If asked, “ Why ? ” people usually 
answer, “ Well, I just hate taking apples like those. I 
would feel like eatmg a corpse. You see, they grow so 
well because of the graves around ” The logic behmd the 
answer (of which they are probably not aware) is a 
defective logic of contmuity (m this case, in time) between 
the substance of the corpses in the grave and the substance 
of the apples, which m aU other respects is quite accept- 
able, For certain emotional reasons, people pay special 
attention to the “ grave ” pole of the continuum, and 
then attnbute the characteristics of the terms of the 
continuum near that pole to the terms close to the 
opposite pole So, by pajong no attention to the degree 
of “ corpseness ” m the substance, as it were, they are 
definitely misled by the idea of continuity. The same 
mistake, but probably m a form easier to notice, is at 
the bottom of the following situation In a Euiopean 
city, if the wnter is not mistaken, m Berlm, the sewage 
is purified by a process which is mamly biological, very 
gradually but extremely efi&ciently. The method works 
so perfectly that visitors to the works are first shown the 
very repukive-looking and foul-smeUmg liquid, and are 
then led through all the works, observing the continuous 
process of purification step by step, and m the end are 
offered a dnnk of the hquid from the stream, to be convmced 
that it really is very good, clean, and wholesome water. 
But usually very few dare to take the drink. Here we 
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have the same mistake as in the case of the churchyard 
apples. The continuity is so apparent that it is only 
natural for untrained minds to transfer the characteristics 
of the terms at the one pole to the terms at the other 
pole, unconditionally. The same logical fallacy, but not 
in such a noticeable form, underhes the controversies on 
evolution so much discussed at present. The problem of 
evolution is certainly not only a scientific problem. 
Neither is it only a question of the truth of certain 
scientific statements. If it were so, the problem of 
oigamc evolution would hardly attract more attention 
and controversy than any other scientific problem of the 
same kmd, such as the problem of the origin of oil, which 
is much less satisfactorily solved by science but neverthe- 
less is not discussed at all outside the small body of 
specialists What is really behind all the passions and 
polemics on evolution, m the wnter’s mmd, is well re- 
presented m a recollection of his school years. One of 
his schoolmates, a boy of rather unfortunate mental and 
physical make-up, once, in a class in rchgion, without any 
introduction, quite abruptly asked the teacher, a pnest, 
" Is it true that man is just an offspring of the monkey ? ” 
The witty priest, himself orthodox and a fundamentalist, 
looked at the boy attentively for half a mmute in complete 
silence, and then answered . " When looking at you, my 
boy, I am mclmed to think that it is probably true ” 
And this " monkey-question ” for the great majority is 
the real issue of the evolution controversy. For most 
people, the real problem seems hke the question : " Am 
I, are my mother, my wife, and my children, nothing 
but shghtly advanced monkeys, or not ? ” And what 
bothers and perplexes them, when they are forced by the 
evidence to accept evolution, is the same logical fallacy 
as m the two previous cases. They are made to see the 
contmmty between " monkey ” and man or between other 
animals and man ; then they ascribe the characteristics of 
the lower pole to the higher pole of the continuum, and 
certainly feel uneasy and misled. Evolution as a social 
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problem is not a saentific or religious or ethical problem. 
It is mostly and pnmanly a logical problem. When a 
quantitative mdex in one or another form is mtroduced, 
and its full meaning and significance are realized, then all 
other concomitant problems of an imcomfortable and 
bothering nature wiU disappear automatically. 

In this case the mistake is usually committed by the 
people who do not trust science much, and are often even 
hostile to it, but there are probably as many victims of 
the same fallacy among people who have an unconditioned 
faith in the unhmited power of science. Even now, for 
mstance, one may meet educated or, generally, half- 
educated people who would say that mental life is nothing 
more than a combination of physical and chemical 
reactions. Statements like this are most often made 
by people who have been interested mainly in the natural 
sciences. For one reason or another, their attention was 
mostly attracted by the behaviour of lower animals, m 
which the mental processes are either almost completely 
absent or very hard to mvestigate, and consequently, 
when seeing the contmuity of life from the amoeba to 
man, they apply the characteristics of the lower end of 
the scale to the higher, and in this way repeat, step by 
step, exactly the same fallacy as that of the churchyard 
apples 

This illustration deals with a phenomenon which may 
be called " logical mertia.” When in a certain logical 
continuum the experiences of an mdividual are mostly 
limited to a region near one pole, then a tendency is 
formed to bring mto the habitual region the terms of the 
contmuum which would normally lie outside it , in other 
words, to displace, to move the whole scale of the quanti- 
tative indices in the direction of the stronger pole. This 
disinclination to leave the habitual region, or what is 
called here " logical inertia,” makes the individual rate 
the quantitative value of any incoming experience (within 
the given continuum, of course) too much in the direction 
of the inertia pole. Most of the people with a certain 
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field of expenence much more extensively exercised than 
other fields, in other words, so-called specialists, usually 
show this logical mertia quite pronouncedly. A teacher 
finds in children many more things to correct than a 
non-teacher ; a student of sex sees manifestations of 
sexuality where other people would see nothing of the 
kind , a psychiatrist would apply the epithet abnormal to 
behaviour which a layman would not even consider queer ; 
a prosecutor sees a potential criminal in everybody much 
more readily than does an average man of the street ; 
and so on. The tendency to dislocate the scales of con- 
tmmty is connected not only with a certain definite 
profession or occupation, but it is also, generally speakmg, 
a result of the predommance of any one kind of expenence 
over its opposite Thus, a person who has passed through 
the expenence of a narrow escape from a burning house 
wdl often consider all modem buildmgs very unsafe m 
case of fire , a habitual har who is conscious of his failing 
will suspect any statement he hears of being a he ; a 
very honest person, on the contrary, is often a victim of 
his own creduhty ; and so on. 

The tendency towards extreme matenalism and towards 
neglecting or even den5ang the very existence of mental 
life, often met with m people engaged m a study of the 
mechanisms and primitive forms of life, has been men- 
tioned above. The logical counterpart of it is the fallacy 
of primitive animism Primitive people, having practically 
no expenence of mechanisms, but plenty of mtrospection, 
have a tendency to neglect mechanical explanations and 
interpretations of happenings around, and see highly 
developed life nearly everywhere. Logically, it is exactly 
the same mistake as the extreme matenahst commits, 
the difference bemg only m the direction of the shde of 
the scale. The modem forms of the logic of primitive 
animism, to be found m Christian Science and New 
Thought, provide a good illustration of the kind of 
fallacies here considered, and may well conclude the list 
of them. The adepts of the new philosophy of life first. 
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quite legitimately, construct a contmuum between certain 
feelmgs, attitudes, ideas, and actions which are consider- 
ably under our mimediate control, on the one hand, and 
much less subjective elements of expenence on the other, 
and then, in a very misleadmg way, treat all terms of the 
continuum as if they were all highly subjective terms. The 
error here is agam the fallacy of the churchyard apples. 

Going back to the first form of the violation of the 
pnnciple of quantitative mdices, mentioned above, but 
not discussed m detail, it is worth while at once to notice 
certam of its specific features. This kmd of fallacy 
nearly always takes the form of a rather vague and general, 
so-called sweepmg statement, and is used to refute any 
collateral particular statement Though the sweeping 
statement by itself usually looks, at first sight, rather 
mnocent, with nothing at all stnkmg about it, nevertheless 
when properly, or, more truly, improperly handled, it 
possesses a most remarkable power of mvalidatmg the 
corresponding particular statements Illustrations will 
show better how it works For mstance, if somebody 
should say, “ I thmk Mr So-and-So is qmte an honest 
man,” the answer to that may be something like this: 
“ If you earnestly say that Mr So-and-So is qmte an 
honest man, I shall certainly do my best now to meet 
and know him I must confess that almost from child- 
hood my aspiration has been to find a really honest 
man, and so far I have failed defimtely. My whole 
expenence has taught me that all of us are human indeed, 
and that everybody has his weaknesses. The old Adam 
IS too strong m all of us. Probably it is not all our fault, 
maybe something is fundamentally wrong m our social 
organization, or m the spint of bfe around, but do you 
really beheve that this Mr So-and-So, havmg hved m 
our time, and not m the miUenmum, not among the 
blessed souls of a fanciful Utopia but among the specimens 
of Homo sapiens as they actually are — do you honestly 
believe that really, through all his life, he never hed, 
never broke his promise, never had any compromises 
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with his conscience, never deserted a fight for a good 
cause when it was getting too hot ? If you honestly 
believe it, call him an honest man, but I will never 
believe it.” An oration like this, especially if presented 
m a more elaborate and eloquent form, would in many 
cases be a success. Putting aside the emotional appeal, 
the argument ad homtnem, which is, as always, only a 
catalytic factor and not actually convmcing, the logical 
skeleton of the argument would be hke this : “ Practically 
there are no absolutely, exclusively, one hundred per 
cent honest people. All people actually existmg (that is, 
between one and ninety-mne per cent), cannot therefore 
be called honest. Therefore Mr So-and-So is not an 
honest man.” The fallacy of this reasoning hes in con- 
sidering all people except those who are one hundred per 
cent honest as one homogeneous group with the same 
characteristic of bemg ” not honest ” people. If it is 
practically true of the people who are one to five per 
cent honest, it is quite wrong about those who are mnety- 
five to ninety-nine per cent honest, and considerably mis- 
leading about the central group around fifty per cent. 
Thus the essence of the fallacy is agam neglect of the 
quantitative difference of the terms of a contmuum. 

It is mterestmg to see that the same general statement 
and the same method of reasonmg, with a httle modifica- 
tion, can be used to refute a qiute opposite statement. 
Suppose that someone says ; " After taking into con- 
sideration everythmg that I know of him, I should say 
that Mr So-and-So is a dishonest man.” A person who 
would question the statement may present his case thus : 
“ I wonder why you have labelled Mr So-and-So a dis- 
honest man ? I would not be so severe on him. I know 
aU you know of him, and I know that he did many 
rather bad thmgs, but where, tell me, can you find a 
perfect human bemg ? They say that only God is without 
sm, but all of us mortals are weak flesh, and nobody is 
free of weak points and demerits On the other hand, I 
am sure that in many respects he would at least be as 
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reliable and as good as many so-called ‘ virtuous people ’ 
and ' good citizens ' No ! Thinking this all over agam, I 
would never brand hun as a ' dishonest man ’ and so 
ostracize him from our own crowd, which, after all, 
is by no means too righteous.” The fallacy here is 
exactly the same as above: the lack of quantitative 
discnmination. 

Probably the device as presented here in a simplified 
and abridged form does not look very convmcmg, but it 
has been used for centuries by criminal attome)^ all over 
the world, especially when the crime of their clients was 
apparent, and the persistence of the practice testifies to 
its success. 

Generally speaking, it is safe to say that, outside of 
court debates, this fallacy is also one of the most common, 
probably the most common error of our reasomng. All 
modem discussion m every field, with the exception 
probably of the exact sciences, is full of it. A good 
Amencan m a hvely discussion with a Soviet sympathizer 
puts before him the fact that in Soviet Russia all papers 
are published by Commumsts or under strict supervision 
of the government, and no freedom of the press exists ; 
and the young man will answer, “ Yes, assuredly m 
Russia they also have certam regulations about pubhca- 
tions, but it is so everywhere. Where would you find 
complete, entirely unrestncted freedom of the press ? 
You are so proud of civic hberty in your country, and 
call it the land of freedom, but have you absolute freedom 
of the press and speech ? No ! Haven’t you read of books 
confiscated by the police ? Don’t you know that you 
cannot mail certam Birth Control pubhcations ? If you 
would publish here certam rather expressive posters and 
pictures on rehgion and Chnstianity which they prmt m 
Russia, you would be prosecuted by the court, and I do 
not think you would protest agamst it very much. So, 
too, in Soviet Russia they have certam regulations about 
the press and publication, exactly as they have in this 
country and everywhere else, and therefore all your 
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charges that Soviet Russia is undemocratic have no 
foundation at all except your prejudice against it ” 

A fundamentalist accuses an extreme modernist of too 
free and fantastic an interpretation of the Bible, and of 
considering nearly all things in it as S 5 nnbols, not state- 
ments of facts. Then the modernist answers : " So you 
insist that symbohc interpretation of the Bible is wrong, 
and we must understand everything in it hterally ? But 
do you yourself really stick to that and take everything 
literally ? Do you beheve that God has eyes literally 
as we have them, right hand and left hand, voice and 
consequently vocal chords, and so on ? You say, ‘ No.' 
So I see we are both m the same boat, with only one 
diSerence — that you reserve the nght to a symbohc 
mterpretation for yourself only, whereas I am not so 
exclusive ” 

Two good fnends, educators, one a little radical, 
another a bit conservative, discuss a school they have just 
visited The radical : " I think they do pretty good work 
in that school. There is only one thmg I would object 
to , that IS that everythmg is a little too definite. The 
course of study is rather ngid, they have definite standards 
for home-work, the routme is all cut-and-dned. It looks 
as if the children do not have much chance for spontaneous 
activities and their own projects In other words, it seems 
to me, as they hke to say now, that there is too much 
imposition m this school ” The conservative “ Oh, stop 
It, please l I am so sick and tired of all these talks of 
imposition and spontaneous activities. All that is just 
a wretched misunderstandmg ' Have you ever actually 
seen a school with these ‘ spontaneous ’ activities and 
without imposition ^ You certainly have not, and, what is 
the worst, you never will see it, because a school without 
imposition is what they call in Logic a contradiction m 
terms. If a man is engiiged m education, it means that 
he fosters certain changes m children and discourages 
others. This means that he imposes. Once you admit 
children to a school — any school — ^you present to them, 



APPLICATION OF DYNAMIC LOGIC i6i 


propose to them a certain environment, and by doing so 
you already impose on them that environment and all the 
changes it may produce in them. You cannot possibly 
escape imposition m education, because education is 
imposition, and therefore, obviously, to object to im- 
position by a school is just ridiculous,” and so on, and 
so on. It would be useless to multiply illustrations 
further. Nearly any copy of any newspaper, any 
magazine issue, and any book will contribute its 
share. A thorough analysis of the press as a whole 
win supply as many illustrations as one could 
want. 

At the end of this brief review of the fallacies resulting 
from a violation of the pnnciples of dynamic Logic, the 
reader should be remmded agam that the types of fallacies 
descnbed above are not separate and mdependent umts, 
but only terms of different contmuums, and that there- 
fore there are many fallacies which are something like 
transitional forms or cross-breeds between the types 
mentioned above The analysis of the above fallacies 
shows how the pnnciples of dynamic Logic can be used 
to reveal the errors of our reasoning The next problem 
to be considered is, how, m accordance with dynamic 
Logic, our thmkmg must be organized m order to prevent 
and correct possible mistakes. 

The general suggestion wiU naturally be . apply dynamic 
Logic consistently. Like aU general rules, it is much 
simpler to state than to put mto practice. Let us see 
what problems one may meet when foUowmg dynamic 
Logic ngorously. 

The first two pnnciples are so simple that they do 
not reqmre any special explanation and instruction on 
how to apply liem. As illustratmg their actual use, the 
hst of pairs of opposites, Ch IV (p. 85ff.), may be 
taken. 

The pnnciples of Gontmuity and especially of Quanti- 
tative Indices are not so obvious. Their practical apphca- 
tion may require a certam rather complicated procedure, 

L 
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a certain technique. The best way to give an idea ot 
this technique will be to describe the actual construction 
of a quantitative scale for the mental activity-physical 
activity continuum, made by the present wnter. From 
the very outset the scale was not supposed to be a final, 
workmg scale The purpose of its makmg was only 
experimental and illustrative — ^to give some idea how 
scales of this kmd could be made The co-operation of 
thirty graduate students of Teachers College, Columbia 
University, who acted as judges, was enlisted. All were 
members of advanced classes in the Philosophy of 
Education. Each of the judges was given the following 
instructions and list of situations, prepared by the 
write: 

This IS not a test, but a request for your co- 
operation. Your judgment is soheited for a piece 
of scientific research. 

You will be given descriptions of several different 
situations mvolvmg elements of both mental and 
physical activities Consider only the proportion of 
mental activity-elements to physical activity-elements, 
neglecting all other possible elements Arrange the 
given situations m order of mcrease of percentage of 
mental activity-elements and corresponding decreased 
percentage of physical activity-elements Begm with 
a situation where the percentage of mental activity- 
elements IS smallest and the percentage of physical 
• activity-elements is greatest, and call this number 
(i). Number each ot the other situations in order, 
puttmg Its number in the upper left comer of each 
slip^ 

^ The situations were given to each judge, both put together on a 
sheet as they are printed here, and also each situation on a separate 
slip of paper The writer's impression is that judges who chose to 
use separate slips rendered more correct scores. 
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i.iNo 

A working-man digging in road construction, 

2. No 

A taxi-driver “ on the job ” in a big city, 

3. No 

An amateur sittmg in a theatre completely 

absorbed m the performance of his f avounte 
opera, 

4 No 

A smger known for his deep mterpretation of 
music, singmg before an audience, 

5- No 

A famous pianist playing at a concert, 

6, No 

A sculptor actively at his work, 

7, No 

A tennis-player pla}nng a responsible game, 

8, No 

A traffic policeman at work on a busy comer 
in New York, 

9, No 

An elevator-starter at work in a big hotel. 

10. No 

An experienced tjrpist at work, 

11. No 

A turner mciking a piece of machinery from 

a drawing. 

12. No 

An experienced maid at her everyday work 

in the parlour. 

13- No 

A working-man pulling the rope of a pulley 
liftmg a load not too heavy. 

1 The numbers were not put down on the sheets actually given to 
the judges. They are added here to identify the situations. 



i64 the technique OF CONTROVERSY 

Per cent 

14. No 

A longshoreman alone on a pier rolling a 
barrel from one place to another. 

15- No 

A boy reading an mteresting book. 

16. No 

A composer m his study sitting motionless 

in an easy-chair deeply absorbed m the 
music of his next creation that just begins 
to take definite shape m his mind 

17. No 

A farmer czirrying a bag of flour on his back 
from his bam to his house. 

18. No 

A dish-washer at work. 

19. No 

A student who has memorized two three- 

digit numbers and is multipl3nng them 
mentally. 

20. No 

A couple pla3mig a game of chess. 

It took an average of 10-15 minutes for the judges to 
arrange the situations m the requested order Vihien they 
were through with this part of the experiment, they were 
given the second instruction. 

For each situation wnte, m the upper right comer 
the approximate percentage of the mental activity- 
elements which, in your opimon, is present m the 
particular situation. 

It is assumed that mental activity-elements and 
physical activity-elements together make 100 per cent. 

To write down the percentage required about 5-10 
mmutes. Then the lists of situations were returned to 
the writer. All the material was tabulated (Tables I, II, 
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and III, pp. 170-2), and for each situation the median of 
its standing, as determined by the judges, was calculated 
(Table III, p. 172). Put in order of their medians, the 
situations formed a mental activity-phj^cal activity 
contmuum. 

The next problem was to express the value of each 
situation in terms of percentage. As can be seen from 
Table II (p. 171), the distnbution of percentage is much 
less unif orm and more confusmg than the distribution of 
rating. To be sure, this is to be expected, for adjudging 
percentages is generally a much harder and more arbitrary 
operation than arrangmg given examples m the order 
of decrease or increase of a certain characteristic. There 
could be many different wajrs of deahng with the per- 
centage. Taking mto consideration the merely illustrative 
character of the whole experiment, the wnter chose the 
simplest and most expedient method He took the 
average percentage for two extreme situations, which 
happened to be 5 per cent and 97 per cent, and made the 
lowest median, 2, eqmvalent to 5 per cent, and the highest 
median, 19 20, eqmvalent to 97 per cent. Then all the 
other medians and their correspondmg situations acqmred 
the percentage value as shown m the last column of 
Table III (p. 172). 

Expressing the first half of the situations in percentage 
of the mental activity-elements and the second half in 
percentage of the physical activity-elements, the whole 
scale can be represented in the form of Graph I of Table 
IV. A glance at the graph will be enough to make one see 
that m the pairs 1-2, 13-14, 17-18 the situations practically 
duphcate one another. Omittmg one duplicate in each 
pair, we at last get our scale in the final form — ^Table V 
(p. 174). In graph form it is also shown in Table IV 
(p. 173), Graph II. 

Though the scale is primarily illustrative, it can also 
be used for actual quantitative evaluations of different 
activities from the point of view of the continuum. Let 
us take an illustration which will show how generally 
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scales of this kind can be used. Suppose that we are 
discussing, from the point of view of the mental-versus- 
ph3reical-activity-contmuum, the life of a schoolboy. 
Suppose that we are especially concerned with the boy’s 
following activities • (a) readmg his history preparation ; 
(6) pushmg with all his might agamst a door that sticks ; 
(c) reciting a poem at an assembly ; (i) day-dreanung of 
his future exploits as an Arctic explorer ; and (e) playmg 
base-ball. If we have no quantitative scale, we can adopt 
one of the followmg four positions • all the activities are 
mental ; all the activities are ph5^cal , some of them are 
mental and some physical , all of them are both mental 
and physical. The first three positions, representmg 
static reasoning, would put all the cases either m one big 
lump or mto two sharply divided groups We know that 
both groupmgs are wrong and not discnminative enough 
The last pomt of view — d3mamic reasonmg — is generally 
right, but not discnmmative enough. It puts all the 
situations mto one mdefinite and shapeless group. If, 
however, we apply our scale, then we can easily tell that 
(«) readmg the history preparation is about 82 per cent 
mental -physical , (b) pushmg the door, about 6 per cent ; 
(c) reciting a poem, about 71 per cent , (d) day-dreammg, 
about 97 per cent ; and (e) playmg base-ball about 45 
per cent. 

It IS very probable that quantitative evaluations like 
these will face criticism in form of a question like this ; 
" But how on earth do you know that readmg is 82 
per cent mental-physical and dish-washing 15 per cent ? 
All that percentage evaluation is purely arbitrary, and 
not obligatory to anybody.” The criticism is not strong. 
We shall here put aside the problem whether the mdices 
are " purely ” arbitrary or not, though, being a composite 
judgment of a select group, they can hardly be purely 
arbitrary. For the sake of argument, let us admit that 
they are considerably arbitrary The arbitrarmess of the 
indices by no means makes them useless or misleadmg, so 
far as we know the situation for which the mdices stand 
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and so far as aU concerned agree to use the same mdices for 
the same situations. In fact, all our scales are arbitrary. 
There are no special intrinsic reasons for dividmg an hour 
into sixty nunutes except certam considerations of expedi- 
ency, but so long as we all agree to take one-sixtieth of an 
hour for one mmute no confusion anses. There are three 
scales of temperature m use. Centigrade, Fahrenheit, and 
Reaumur, all arbitrary. If, mstead of water, we took 
gasolene or mercury or hehum as our standard, we should 
have quite different scales, but as arbitrary as our present 
ones All the scales, nevertheless, can be workable so 
long as the actual situations for which units of the scales 
stand are known and agreed upon. 

Another cnticism of the scales may be that they are 
not objective, but subjective. If it is said about any 
measurmg scale or process that it is subjective, it prac- 
tically means that m an attempt to determme a certain 
situation m terms of the scale, different people would very 
likely get different results. It is obvious that there is no 
such thmg as an absolutely one hundred per cent objective 
scale or measurement Any instructor m Physics knows 
that, if a student is given the problem of exactly measurmg 
several times even such a simple thmg as the volume or 
weight of a small metal ball, and if the student reports 
that m all his measurements he gets exactly the same 
result, it means that he did not really perform the 
required measurements Thus we have to judge the 
objectivity of contmua in the spirit of contmuity and 
relativity. As compared with thermometer scales or 
measurements of electricity, scales like those of the mental- 
physical activity continuum are certainly less objective 
and exact Smce we have thermometers, it would be 
absurd to construct continua like boihng water, temper- 
ature of" human body, meltmg butter, lukewarm water, 
cold water, ice-water, and the like, but if we had no 
thermometers it would not be at all absurd, but very 
helpful. Unfortunately, there are too many cases where 
we have no thermometer-hke scales, and here the contmua 
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are much more objective and exact as means of quanti- 
tative evaluation than any modifiers of speech in common 
use As soon as a correspondmg science constructs a 
more objective scale for measurmg the phenomena of a 
continuum, then the contmuum must be dropped, but 
as the situation is at present, there is a very large number 
of problems where contmua would now be the best 
measurmg mstrument 

As was mentioned above, the scale is only an indication 
of a startmg-pomt m the development of the quantitative 
evaluation of thought-units. There are many problems to 
be considered m connexion with it , one of the greatest 
of them would be, for mstance, how to find a method of 
combmmg two quantitatively modified judgments into 
a higher unit of thought, or, m other words, the method 
of quantitative treatment of inference. 

Going back to our experimental scale. Table V, we can 
see a few pomts m which it may be improved immediately. 
For mstance, the judges could be better selected. Judges 
play a very important part m the construction of the 
scales. The value and reliability of the scales depend m 
a very large degree on the qujJity and quantity of the 
judges. The more judges we have, the more definitely 
the general tendency is expressed Even more important 
than the number of judges are their qualifications. They 
must be persons of very extensive and very well-organized 
experience m the field of the continuum m question. In 
other words, they must be high-class specialists and 
exjperts on the subject-matter of the scale. 

The graph of the scales shows that in certain parts of 
the scale the interval between the steps is too great, as, 
for instance, between steps 4 and 5 and between ii and 
12. This makes the sc^e msuf&ciently discnmmative. 
To elimmate this defect, more steps must be inserted by 
the same procedure as was used in the first experiment. 

In conclusion, a few words must be said about the use 
of the scales. There are two possible mistakes to be 
considered : one, as mentioned above, is that of failing 
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to use them when they are needed, another is that of 
usmg them when they axe not needed. It would be 
impossible m an inquiry on the influence of Na-ions on 
the behaviour of Paramoecia to go on successfully with 
only the terms “ hot, warm, cold, salty, fresh, very salty 
water.” On the other hand, it would be absurd if, 
instead of saying to a waiter m a restaurant, " I like my 
soup very hot and not very salty,” one said, " The 
temperature of my soup must on no account be below 
97° C and the content of NaCl m it must not be more 
than one-tenth of molar concentration.” 

In the same way, it is almost impossible to balance 
and descnbe accurately the proportion of mental and 
physical elements m school activities by using only the 
terms “ physical activity, mental activity, more mental 
than physical, more physical than ment^,” and so on ; 
while it would be perfectly ridiculous if, mstead of saymg 
to a heavy and clumsy maid busy with housework, 
“ Look out, and pay more attention to what you are 
domg," you said, ” Try to increase the mental element 
of your activities to at least twenty per cent of the 
standard scale.” 
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TABLE I 

Positions, assigned by Thirty Judges, to the Mental-Physical 
Activity Continuum Situations (in order of decrease of 
Mental Activity-Elements) 
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TABLE II 

Per cent of Mental Activity-Elements, assigned by Thirty 
Judges to the Mental Activity - Physical Activity 
Continuum Situations 




TABLE III 


Frequency Disteibuhon of the Positions of the Mental AcnviTY-PHYsicAL Activity 
Continuum Situations as assigned by Thirty Judges, 





TABLE IV 
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TABLE V 

A Quantitative Scale for the Mental Activity 
VERSUS Physical Activity Continuum 


(Percentage indicates the amount of mental activity-elements ) 


1 A working-man diggmg m road construction 5 % 

2 A longshoreman alone on a pier rolhng a barrel from one 

place to another 6 78% 

3 A farmer carry mg a bag of flour on his back from his 

bam to his house 8 21% 

4 A dish-washer at work 15 00% 

5 An experienced maid at her everyday work in a parlour *458% 

6 An elevator-starter at work in a big hotel 28 14% 

7 An experienced typist at work 38 80% 

8 A taxi-driver “ on the job '' in a big city 42 45% 

9 A tennis-player playing a responsible game 46 54% 

10 A traffic pohceman at work on a busy corner in New York 49 94 % 

11, A turner making a piece of machmery from a drawing 54 22% 

12 A sculptor actively at his work 66 41 % 

13 A smgei known for his deep interpretation of music, 

smging before sm audience 70 80% 

14 A couple playing a game of chess 7829% 

15 A boy readmg an mterestmg book 8231% 

16 A student who has memorized two three-digit numbers 

and is multiplymg them mentally 95 00% 

17 A composer in his study sitting motionless m an easy- 

chair deeply absorbed m the music of his next 
creation that just begins to take defimte shape m 
his mmd 97 00% 



CHAPTER VII 


EDUCATION AND DYNAMIC LOGIC 
'' Nobody hkes to be educated f " — ^Dban Woodbridge 

Probably in no other province of human expenence cein 
Dynamic Logic be so useful as in education Curiously 
enough, in pubhc opinion education generally enjoys the 
same degree of attention and holds the same position as 
do diet and general habits of good health in the hfe of 
most of us. While we are young and strong and feel 
well, although theoretically acceptmg the importance and 
vital value of rules of hygiene, actually we are not over- 
much interested m them, and we are hardly wiUmg to 
change our other plans for the sake of health. But 
as we get older or are unlucky enough to feel that some- 
thing IS wrong with our bodily organism, then our mterest 
m hygiene becomes vivid, strong, and active, so that we 
are ready to sacrifice many nice thmgs to get well agam 
The same happens usually with nations m respect of 
their attitude towards education. As long as the hfe of 
society goes on normally, education is generally acknow- 
ledged as an important social function, yet it does not 
attract much pubhc attention ; but when some crisis 
comes, when a depression is felt in the social atmosphere 
or some pohtical cataclysm occurs, then people turn to 
education as a remedy and panacea agamst the evils of 
the time disclosed by the crisis. 

The Great War was certainly a catastrophe big enough 
to reveal as well as to stimulate, directly or mdirectly, 
many negative sides of modem social, industrial, and 
pohtical hfe. And, consequently, the five or seven years 
foUowmg the war witnessed a tremendous revival of 
mterest in education. H. G. Wells, so sensitive to the 

176 
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problems of the day troubling the pubUc mind, has 
coined the phrase that modem history since the war is a 
race between education and catastrophe Modem educa- 
tional thought, indeed, has manifested a remarkable 
effort to readjust itself to the needs and conditions of 
the coming new Great Society. But the effort would be 
even more creative and productive if the technique of 
our reasonmg were itself better adapted to modem needs 
and conditions Dean Russell, a keen observer of modem 
educational development and for more than twenty-five 
years head of one of the largest pedagogical institutions 
in the world (Teachers College of Columbia University), 
made some very significant statements m one of his 
speeches to candidates for higher degrees He said that 
Teachers College is mclmed, so to speak, to " dephiloso- 
phize ” to a certain degree its Ph.D requirements, and 
mtends to grant the Ph D degree not only for theoretical 
or laboratory research, but also for successful creative 
field work. Dean Russdl mentioned as one of the reasons 
for this, the fact that, as thmgs now are, there is a con- 
siderable gap between educational theory, or the Philo- 
sophy of Education m a broad sense, and the concrete 
actual problems of educational practice. He expressed 
the hope that probably m the future a way would be 
found to connect educational theory and practice more 
closely, but again he pointed out that, m its present 
form, educational theory is not of such help to the 
concrete educational problems of the day as we should 
like it to be. 

This statement may be backed by the experience 
which almost everybody connected with education has 
either passed through personally or has observed m 
others — that is, the expenence of an enthusiastic student 
of education who from books, lectures, and class-discus- 
sions comes to actual teachmg. Very often he at once 
realizes that his attempt to put into practice his most 
favourite theories, apparently so flawless and mdisputable, 
does not brmg desir^ and expected results. 
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Many explanations of the failure are usually given ■ a 
wrong spirit m the traditional school, conservatism of 
superiors, lack of imderstandmg on the part of the com- 
mumty, bad habits already formed m children by the 
traditional school, deficiency m one’s own personal skill 
and training, and so on Even the theories themselves 
are sometimes blamed for the disappomtment, but very 
often one also hears the followmg explanation . the 
theories themselves are very good and inspirmg, but, 
unfortunately, they are just theones, and Ccinnot be 
apphed usefully m real hfe Probably aU the explanations 
are, m different conditions correct m vaiying degrees, but 
the last one is the most significant from the pomt of 
view of the discussion. It bnngs forth the old dispute 
between theory and practice. 

Strictly speakmg, the statement that “ a theory is 
very good but mapphcable " is utterly unacceptable ; it 
is an unmodified contradiction m terms To say so is 
the same as to say that “ the aeroplane is very, very 
good, but It does not fly,” or “ the medicme is wonderful 
but It does not work.” One of the most important 
functions of a theory is to explam and guide practice, 
and if It fails to do so it cannot be good. But smee it is 
so often used, the phrase must have a certam significance 
to the people who employ it If not taken m a strict 
verbal sense, the statement usually conveys the idea that 
the theory m question, in spite of its certam imperfections, 
has, on the other hand, a certain considerable value, or, 
more precisely, that it is about 65-85 (excellent-unworthy). 
What kmd of imperfection is usually meant here, and 
what the cause of the defects is, may be best seen from a 
few typical illustrations. 

Very often one hears a statement like the followmg ; 
" TheoretiCcdly we must expect the temperature m the 
furnace to be about 1000“, but in practice it is never 
above 800° ” , or, " Theoretically a company of mfantry 
with bayonets can easily withstand an attack of cavalry, 
but actually it is almost always beaten.” It is easy to 
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see that in cases like these the reason why an excellent 
theory “ does not work " in practice is the fact that the 
theoretical statements are accepted as one hundred per 
cent true, complete m themselves and therefore exclusive 
of any opposing factors or other contradicting statements. 
In other words, they are taken m the spirit of static, 
absolutistic logic, and so we have the fallacy of the blind 
men of India, where one partial aspect of a situation is 
mistaken for the situation as a whole. 

The other variety of the same fallacy may be illustrated 
by the followmg dialogues. Student : “ Is it true that 
if I drop a pm mto the ocean at Battery Place, it will 
make the water in Liverpool Haven nse > ” Teacher : 
" Theoretically, yes, but practically, no ” Or this. 
Student : “ Is it true that when we chmb Mount Marcy, 
we change the position of the centre of gravity of the 
globe > ” Teacher • “ Theoretically, yes, but practically, 
no ” Here the discrepancy between theory and practice 
is obviously due to the lack of quantitative indices in the 
theoretical statements, so typical of static logic When 
the amount of changes which the theory expects to be 
produced by the dropped pin and the hiking party is 
defimtely expressed, the discrepancy disappears auto- 
matically. Thus m both its forms the conflict between 
theory and practice is a consequence of the static and 
absolutistic ways of reasonmg, and is easily removed 
when the methods of Dynamic Logic are applied. Of 
course this would be very naturally expected, a priori, 
for the problem of theory and practice is only a particular 
and a rather complicated case of the general problem of 
general and particular statements, and consequently what 
was said about the problem above (Ch. V) must be 
apphcable to this case also 

This leads us to an explanation of the first words of 
the chapter, that " probably in no other province of 
human expenence can D5mamic Logic be so useful as in 
education ” Obviously the need for quantitative indices 
IS greatest when the conflict between theory and practice 
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seems to be most probable, and certainly the greatest 
danger of conflict presents itself when the general state- 
ment is a rather broad inclusive generalization and the 
particular case is quite concrete and speciflc. And, 
indeed, probably no other disciphne than education 
presents such a pecuhar combmation of the broadest 
possible generalizations and speculation, on the one hand, 
and the most practical, matter-of-fact, concrete demands 
on the other. 

In one of its aspects education is most closely con- 
nected with philosophy. Any educational activity which 
is above a narrow trainmg of a certain very limited 
function always involves the deepest problems of the 
destmy of the human race, of the nature of human 
nature, of the relationship between the mdividual and 
society, and so on. Therefore, objectively, even the 
narrowest trainmg cannot keep on successfully m the 
long run, if it completely neglects the fimdamental 
problems mentioned above. Subjectively, too, it cannot 
possibly be limited by itself, for even the narrowest 
activity always produces some broader effect on the 
individual m the form of so-called concomitant learmng. 
In this way even the barest traimng leads agam to the 
basic broad problems Therefore it is by no means an 
accidental comcidence that the history of education 
mterweaves itself so much with the history of philosophy. 
Any philosophy has a tendency to direct our conduct 
m accordance with its teachmg and to reorganize our 
environment to fit its ideals In this way every philosophy 
mevitably tends to become an educational system Hence, 
in its histoncal aspects, the development of education 
may be traced from Plato through Locke and Rousseau 
to Dewey, by the same names as are milestones m the 
evolution of philosophical thought, so that education may 
be well described as philosophy put into practice. 

But, on the other hand, when educators carry on the 
task of the realization of the philosophical generalization 
in actual everyday life, they have to deal with the most 
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unique, the most particular and specific material — that 
is, human mdividuals. As no two men’s finger-pnnts 
are alike, so there are no two mdividuals the same. 
Human bemgs are a most comphcated combination 
of so many different elements that there is no chance 
of their repeatmg one another. By the very nature of 
its problems, bemg put m the peculiar position of 
connectmg the broadest and most abstract generaliza- 
tions with the most umque, most mdividual, and most 
concrete particular cases, education can perform its task 
efficiently and with success m the satisfactory control of 
environment only if it adopts the methods of dynamic 
reasonmg. 

If, from considerations of the formal structure of 
educational problems, we go closer to their content, we 
can see that most of them may be best expressed as 
antmomies. Even a very rapid review of the most 
important problems will make this clear. 

Gentile presents, as the most fundamental problem of 
education, out of which all others grow, the foUowmg 
two contradictory affirmations, which together make the 
antmomy “ (i) that man as the object of education is 
and must be free , and ( 2 ) that education demes man’s 
freedom.” ^ Dean Woodbndge, m one of the witty 
epigrams which make his lectures so sparkhng and deep, 
said, “ Nobody likes to be educated,” and, mdeed, at 
least m modem education, the problem of spontaneity 
and imposition is the most outstandmg and the most 
discussed Agam and again educational theory comes 
back m utter perplexity to the fact that any work of 
any educational agency mvolves both spontaneous activity 
of the person bemg educated and certam influence zind 
imposition by the agency which educates, Agam and 
agam we face the same problem, and do not know how 
to reconcile the contradictory forces. 

Any educational agency deals with human beings, who 

1 Gentile (Giovanni), The Keform in Education, New York, 1922, 
p. 40 
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are simply an incarnated antinomy of “ individual ” and 
“ social.” 

The thmg that makes human individuals actually 
human mdividuals — human experience — is, agam, funda- 
mentally antinomical, for each and every bit of it is an 
“ active-passive affair” (Dewey). 

Psychologically, human experience is an output of the 
mteraction of stimuh of the environment (roughly speak- 
ing) and of responses of the organism. The interaction 
antmomically goes in two opposite directions. Stimuh 
determme reactions, as when, for mstance, a burned 
finger makes a child ciy , and at the same time reactions 
determme stimuli too, as when the red hght of a trafl&c 
signal stops hundreds of cars on the street, but is nothmg 
to a blmd man, or when a false mtonation of a double 
bass m an orchestra does not exist for an enthusiastic 
amateur, but is an outrage to a tramed conductor. 

The moving force behmd any purposeful educational 
process, as weU as behmd any other contmuous purposeful 
activity, IS an effort, and it is again “ precisely this 
peculiar combination of conflictmg tendencies — tendencies 
away from and tendencies towards — dishke and 
longing ” 1 

“ ' Education is Life,’ but not something different or 
sepeirate from it.” This is, m a certam sense, the keynote 
of modem education, and the more it is emphasized, the 
more rapidly education grows into an mdependent science 
and the longer, the more specific, and the more profes- 
sional IS the trammg required of teachers 

And then follows an endless list of minor antinomies : 
mental activity v. physical activity , mtellectual v. 
practical studies ; physical v. social studies ; logical v. 
psychological , work v play, and so on, and so on. 

The practical significance of all these antmomies is 
obvious, and leads us mevitably to the acceptance of 
statements such as : any educational activity is both 
spontaneous and imposed, mdividual and social, dislike 
1 Dewey, Interest and Effort, p. 49. 
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and longing, mental and physical, work and play, and 
so on. 

For the classical static Logic, with its " either B or 
non-B ” and tertium non datum, statements like these 
and, generally, all antmomies are something very hard to 
deal with, if not wholly impossible. It tries to expel them 
from the body of logically legitimate propositions either 
by labellmg them as paradoxes, or by sa5dng that they 
are self-contradictoiy and therefore absurd, or by pro- 
claiimng them to be " transcendental , ” in other words, 
outside our rational world of experience. But all such 
disqualifications, come back to static Logic itself, hke a 
boomerang, accumulate mto an overwhelming load, and 
form a formidable tesUmonium paupertatis for it But to 
Dynamic Logic paradoxes are quite normal, quite accept- 
able statements, which lead to the better understandmg 
and more precise estimation of events in our world of 
expenence. Antinomies are also one of the most 
powerful tools of d)mamic reasonmg, and therefore it 
is qmte natural to expect that Dynamic Logic will deal 
with the problems of education more efficiently than the 
traditional static Logic 

In the face of that flux of antinomies, and in view of 
such a separation between general and particular state- 
ments m education, the imperative need for quantitative 
scales such as have been suggested above is quite obvious, 
but the introduction of the general method and spint 
of Dynamic Logic into educational reasoning may be of 
great value also. To what degree dynamic reasonmg can 
be helpful in education will be well illustrated by the 
development in the evolution of educational thought of 
the theory of transfer of traimng. 

The problem of transfer of training is one of the most 
fundamental problems of education. In Bode’s words, 
" as usually stated, the doctnne of transfer means that 
mental power or mastery gained in one subject or field of 
activity is applicable to any other.” ^ In less technical 

‘ Boyd H Bode, Fundamentals of Education, New York, 1921, p. 145. 
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terms, the problem of transfer deals with such questions 
as, whether the study of mathematics will niake the 
later study of Latin easier , whether learmng to play the 
viohn will help later m learning to play the ’cello ; etc. 
The doctrine of transfer answers m the affirmative, its 
opponents in the negative. Usually the end of the seven- 
teenth century and John Locke are held responsible for 
the extreme foim of the theory. Says Charters “ It was 
at this time that Locke, the philosopher and psychologist, 
crystalhzed the idea, germs of which are found scattered 
throughout the writings of the great educators before his 
days, that mental trammg could be transferred wholesale 
from one subject to another. The attitude was more 
or less generally accepted and unchallenged until our 
century At the beginning of the twentieth century the 
first serious attack upon the claim of wholesale transfer 
was made by Thorndike, and his criticism has since been 
elaborated by many investigators Since that time the 
educational world has been superficially divided into 
three classes Naturally there are those who view any 
attack upon the transfer of training with suspicion and 
m some cases with alarm There is a second group, of 
very large proportions, that mamtams essentidly that 
there is no transfer And there is a third group, the 
most constructive and powerful of the three, which is 
endeavouring to find just how much can be salvaged 
from the remams of this once magnificent structure, and 
put to use.” ^ 

The existence of the three different views on the transfer 
of training is also mdicated by Thorndike m his Educational 
Psychology (1921) He writes that, while ” the notion of 
magic powers winch, being framed by exercise of one sort 
to a high efficiency, held that efficiency whatever they 
might be exercised upion, has now disappeared from 
expert writings on psychology,” yet “ apparently some 
careless thmkers have rushed from the belief in totally 

1 W. Chartets, Cttmculum Construction, New York, 1923. PP 23 
and 24 
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general training to the belief that training is totally 
specialized ” (in other words, that training is not trans- 
ferable), and he says . " The real question is not, ‘ Does 
improvement of one function alter others ? ’ but ‘ To 
what extent and how does it ^ ^ 

Starch expresses his approach to the problem in nearly 
the same words “ The fundamental problem, however, 
is not, does trainmg transfer "> The task is more complex, 
and suggests rather the following three fundamental 
problems : (i) To what extent does traming transfer ? 
(2) To how closely or how distantly related functions 
does traimng transfer ? and (3) How does the transfer 
take place ’ ” * These last three questions may be taken 
as a fair summary of the present predommant current 
attitude towards the problem. 

This sketch of the life-career of the transfer problem 
looks quite short — occupies just a few hnes, but we must 
not forget that behind it there are centuries of time, 
hundreds of books, thousands of hot discussions, and 
hundreds of thousands of people tiymg to solve the 
puzzlmg problem And there are several quite mterestmg 
points m the histoncal development of the problem. 
First, it is remarkable that people for centunes could 
hold, contrary to facts, the belief m the wholesale transfer 
of improvement m one field to another, for mstance, that 
memorization of Latin words would improve m the same 
degree the ability to remember names and faces But 
even more remarkable is the fact that in the twentieth 
century people can be found who consider training 
entirely “ specific ” or " untransferable.” Starch says 
that “ tran^erence of trammg is one of the three or four 
most important perennial problems m the entire field of 
education.” ® One can without exaggeration say that, in 
a certain sense, it is the most important problem in 

1 E L Thorndike, Educattonat Psychology, New York, 1921, vol u, 
PP 364. 365- 358 

• D Starch, Educational Psychology, New York, 1921, p 191 

* Op at , p igi 
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education. Denying the existence of transfer of training 
means no less than densnng the existence and possibility 
of tranung itself and, even more, of education as a whole. 
If one activity cannot influence any other activity, if 
all of them are mutually isolated, then obviously no 
progress, no improvement, no trainmg, and no education 
are possible ; because any new situation is completely 
new without any connexion with anything that happened 
before If any trammg is specific only, it does not exist 
at all , for what, after all, is “ specific trainmg,” and 
what is “ a specific ability ” ? Is the ability to read 
specific ? No It is somethmg general, because it is a 
sum of many different more " specific ” abilities — for 
mstance, the ability to read the word " Mamma,” or 
" hon,” or any other word Then maybe the abihty to 
read any smgle word, for mstance, the word “ January,” 
is a specific abihty ? Again no, because it is the sum of 
abilities to read combinations of letters like '' Ja ” and 
" nu ” and “ ary ” Furthermore, even the abihty to read 
the combmation " na ” is not a specific ability, because 
it is the sum of abihties to read it at the beginning of 
a word and at the end, in pnnt, m scnpt, or typewritten, 
m black or m red, m large type or small, m a newspaper 
or m a book, when the reader is qmet and when he is 
excited, when he is aU nght and when he is sick, when 
he IS ten years old and when he is twelve years old, 
etc , etc. Obviously the process of specification wiU go 
on ad infinitum, and even if m our imagination we reach 
the final “ really specific ” activity which cannot be 
specified any further, the activity will then be so umque, 
elementary, himted, and, so to speak, of no dimensions, 
that withm it no trammg at all will be possible. 

But if it IS so, how, agam, could it possibly happen 
that, contrary to facts and to the testimony of reason, 
nearly all educators for many centuries believed that 
trammg is transferable in a wholesale way, one hundred 
per cent, and that later modem educators, as Charters 
says, in a very large proportion, have also denied com- 
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pletely, one hundred per cent, the transfer of training ? 
The explanation hes mainly in the tremendous influence 
and inertia of static Logic, which determmed the reason- 
ing of the educators 

The first group of them quite correctly observed that 
training is transferable. To them probably the transfer- 
abihty aspect of training was especially obvious. At 
their time, under the influence of the scholastic schoolmg, 
they were more mterested m generalizations on, and the 
relationship of facts than m facts themselves In other 
words, the meanmg of received facts, not facts them- 
selves, was to them of primary interest, and therefore 
very probably their trammg was more transferable than 
our own, for, as Bode emphasizes, it is meamngs that 
are at the bottom of the mechanisms of transfer ^ Bemg 
firmly convmced that the statement, " Trammg is trans- 
ferable,” is true, and bemg not less firmly bound by the 
formula, " A is e%ther B or non-B,” they could not 
possibly admit that the statement, “ Trammg is not 
transferable,” can also be true, and therefore they believed 
that the transfer of trammg is wholesale, one hundred 
per cent. 

Later, probably merely as a reaction to the previous 
attitude, or because of the general shift of the centre of 
mterest to facts from their meanings, educators also 
quite correctly observed that trammg is not appreciably 
transferable m many cases, and expressed that m the 
statement . “ Traimng is not transferable.” Then, follow- 
mg the same general formula of Excluded Middle, they 
could not accept simultaneously the statement, ” Trammg 
IS transferable,” and msisted on the wholesale, one hundred 
per cent demal of the transfer of traimng 

Habits of static reasonmg are so firmly entrenched m 
the human mmd that, to get nd of both extreme attitudes, 
the complete revolution in psychology was needed, and 

^ “ Transfer of training means the extension or application of mean- 
mgs to new problems or new situations ” (Fundamentals of Educatton, 


P 154) 
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it took all the heavy guns of science to put the problem 
in the form of the question * “ To what extent is training 
transferable ? ” 

Let us contrast this long and painful procedure with 
what would happen if the same problem were presented 
to d3mamic reasoning. As soon as the statement, " Train- 
ing IS transferable,” becomes an object of considera- 
tion, it is contrasted with the statement, " Training 
IS not transferable.” Then a contmuum between 
them IS postulated, the statement “ Traming is both 
transferable and not transferable ” is formed, and 
inevitably the question, “ To what degree is training 
transferable ? ” is propounded and directs further 
inquiry. 

It IS mterestmg to notice that the whole controversy 
is to a large extent due also to the discrepancy between 
our traditions of expression and the actual course of 
reasoning. One can hardly imagme that any sane person 
would really beheve that trainmg m painting will improve 
your singing ability, or that becoming an expert barber will 
qualify a man for imderstanding Higher Mathematics, or 
that any other “ transfer” of the kind could take place — 
but actually " men wrote as if they believed substantially 
this,” as Thorndike puts it^ Apparently they did so 
because they were forced to do so by the lack of proper 
logical language. Again, hardly any educator, even, m 
Thorndike’s words, a “ careless thinker,” would actually 
mean that no trainmg is transferable and that only the 
mythical ” specific ” abdities can be trained If they 
insisted on that, it was only because they were handi- 
capped by the inadequacy of the traditional tools of our 
reasonmg. 

Besides the general effect of the introduction of Dynamic 
Logic into education, it can very probably be of a certain 
value for a better understandmg of the human nund 
generally and, more specifically, for the study of the 
growth of mtelligence. When we begin to think of the 
^ Op at , vol. 11, p. 417. 
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evolution of human intelligence from birth to death, we 
soon realize that our knowledge of the process is rather 
one-sided. In the last decades much has been done for 
the study of mtelhgence m childhood and youth, so that 
we can form a fairly good picture of the process withm 
the first 15-18 years Mental ages are mcely estabhshed ; 
we operate with I.Q.’s. and have sufficient statistical 
data Almost everybody would agree, too, that at the 
other end of the curve of life we observe, m general, a 
gradual waning of the mental alertness, often termmated 
m very old age by somethmg hke an mtellectual coma, 
the “ second childhood ” ; but mdividual differences are 
so great here that we do not know when the decline 
actually begins, at 40 or 60, or later. But the region 
between these two ends, the middle of the curve, roughly 
between the ages of 20 and 40, is really a terra vncogmta 
from the pomt of view of the evolution of mtelhgence. 
Because our exact measurements end at the fourteenth 
to the eighteenth year (Binet-Stanford revision), one 
sometimes may hear statements like, "The average 
mtelhgence of a freshman and a professor is the same,” 
or, " The average mental age of the majonty of people 
IS fourteen,” which either is nonsense statistically 
or mvolves a hidden cind unwarranted assumption that 
between the ages of fourteen and thirty-five there is no 
change in mtelhgence Settmg aside speculations and 
inferences like these, and takmg the results of measure- 
ments at their face-value, we must admit that we know 
very little about the matter. 

On the other hand, everyday experience and observa- 
tion suggest that in the penod between sixteen and 
thirty-five a certam process of the maturmg of the mmd 
surely takes place. Most of the achievements of the 
human intellect have been accomplished in that period 
or later. General experience in pohtical life leads to the 
same conclusion, which is expressed in a fturly high age- 
quaJification being required for responsible pohtical offices. 
In this country, for instance, the mimmum age for 
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Representatives is twenty-five, for Senators, thirty, and 
for the President, thirty-five. 

But when we look for definite, tangible facts we can 
hardly find any intellectual activity m which it is possible 
to lay one's finger upon a clearly marked consistent 
general tendency in development, with probably one 
exception — the evolution of pohtical ideas m men and 
women between the ages of sixteen and thirty-five. It 
is safe to say that for that period, roughly speakmg, the 
younger people are, the more they are mclmed to political 
radicalism. In Russia, for instance {before the War and 
the Revolution), where pohtical feelmg was very keen m 
the Umversities, the percentage of followers of revolutionary 
and socialistic parties was considerably higher among 
students than among men whose student days were over. 
The pohtical career of the three strong men of Europe, 
Clemenceau, Lloyd George, and Mussolim, who all three 
started as radicals and later became quite conservative, 
IS very t3q)ical , and, while we can find many cases hke 
these, examples of the reverse evolution are very rare. 
Pohtical parties are generally aware of the fact, and, as a 
rule, radicals msist on lowering the age-quahfications for 
the rights of votmg and of holdmg office, while conserva- 
tives stand for high age-quahfications, both groups hopmg 
to get more followers for their respective programmes. 

But when the question is raised, why this is so, why 
the earher age is more radical politically, explanations 
are not so easy to find and defend. The most common 
explanation, at least among the general pubhc and some- 
times even in scientific and semi-scientific circles, is that 
youth IS usually more sensitive to new ideas, and there- 
fore radicalism, advocating new and unaccustomed issues, 
naturally appeals more to young, fresh mmds. In 
other words, the pohtical conservatism of a nper age is 
explained as a result of its psychological conservatism. 
Sometimes the same idea is expressed a httle more 
scientifically. The older human bemgs grow, it is often 
said, the more established and fixed become their habits, 
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“ associations,” mind-sets, complexes, " patterns,” S3m- 
apses, and so on. Becoming less flexible, they naturally 
mcike people less capable of change and therefore more 
conservative. 

This h3rpothesis, so plausible at first sight, is actually 
contrary to facts in many respects. First, if it is generally 
possible to express the evolution of our mentd hfe m 
terms of conservatism and open-mindedness, it will 
hardly be a simple, consistent, and contmuous increase of 
conservatism from childhood to senihty. Everybody who 
has had the experience of telling stones even to very 
httle children knows how many times they like to hear 
exactly the same story, and how conservative they are 
about the plot and the very wordmg. They strongly 
protest against the slightest change. Again, he who has 
worked m a school or camp knows how much children 
like all tradition, and how they msist on the same order 
and arrangement of their activities as they had before. 
In a boardmg-school, the house-mother for several years 
used to announce the last mstruction on the morning of 
the school Thanksgivmg celebration, always starting with 
the words : ” The great day has come ” Once, when she 
omitted the words at the begmiung of her customaiy^ 
speech, many bo}^ were earnestly and smcerely dis- 
appomted, and said : “ But why did she not say ‘ The 
great day has come ’ this year ? ” Any teacher knows 
that new ideas and new subjects do not find their way 
mto boys’ and girls’ mmds with hghtning speed. In 
many cases, it is much harder to change habits in a boy 
of fourteen or fifteen than m a young man of twenty, 
and certainly it is easier to present a new pomt of view, 
a new situation, a new h5^othesis, to a graduate student 
than to a Junior High School boy. 

But even if, for the sake of argument, we admit that 
the yoimg grasp new ideas more easily than adults, it 
will not explain pohtical conservatism by psychological 
conservatism. Generally speaking, political radicalism is 
nothing particularly new. It is as old as civilization, and 
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can be definitely traced back to the ancient world At 
any definite historical moment it does not necessarily 
bring somethmg that is new to the adults of the time. 
For instance, Marxian sociahsm passed through very few 
changes in the twenty-five years before the Great War, 
and what it fundamentally presented to the young at the 
begmning of the twentieth century was far from bemg 
somethmg entirely new, of which they had never heard 
before, to their fathers. 

But even if, agam for the sake of argument, we admit 
that radical pohtical ideas are somethmg new, somethmg 
to which adults cannot adjust themselves, it will be a 
proof not for the hypothesis but agamst it For what is 
actually the fact for which we seek an explanation ? It 
is, that U in a certam synchronous group of mdividuals 
at the age of eighteen or twenty, a certam number of 
people have radical pohtical ideas, then later, m fifteen 
or twelve years, within the same group the number (and 
percentage) of people having radical ideas decreases This 
means, m other words, that durmg this penod of time a 
certam number of people change their political ideas. 
Obviously, if the fact which we are considenng owes its 
very existence to changes m ideas, it cannot be explained 
by psychological conservatism. On the contrary, psycho- 
logical conservatism, opposmg any changes, would only 
tend to increase radicalism among grown-ups. 

If the hypothesis of psychological conservatism does 
not explam the changes m the mmds of the young, what 
other factors can be responsible for it ? Hardly anybody 
will deny that m this age two definite tendencies are 
very promment . increase m objective productiveness and 
m responsibility. Generally speakmg, children and the 
young are economically and culturally (not morally or 
psychologically) parasites, in the sense that they get 
everything from others without repaying m any direct 
way. Only when they grow into adults do they begin 
to be directly productive and to contnbute their share 
to the common civilization. On the other hand, by 
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becoming economically self-supportmg and acquinng new 
bindmg relationships in busmess, friendship, or family 
life, they acqmre a much greater degree of responsibihty. 
Both tendencies defimtdy mdicate the mcrease in acti- 
vities aumng at controlling our environment. From a 
contemplative, appreciative and, in a broad sense, 
artistic attitude towards the world, the young come to 
the work of controlling and reorganizing things and 
people all round. From the enjoyment of life they 
turn to management of it This growth of control means 
an emphasis on quantity versus quality In thinking it 
means the construction of continuous and quantitative 
scales, m other words, reasonmg m terms of Dynamic 
Logic 

If this is so, It will suggest an explanation of the fact 
that our measurements do not register changes m 
mtelhgence after the age of fourteen to sixteen The very 
fact that the tests are successful with children and the 
young shows that they measure predominantly quahtative 
mtelligence Consequently, if the growth of mtelhgence 
later goes on along the lines of quantitative reasoning, 
it IS only natural that the tests fail to reveal it. For 
the evaluation of ability to reason dynamically, tests of 
a different kind must be constructed, on the basis of the 
pnnciples of Dynamic Logic First, the richness of the 
continua of an mdividual, their amount, must be measured, 
then their degree of continuity, and, third, the abihty of 
the individual to use the continua for the evaluation and 
expression of particular cases. An idea of what the tests 
of this kmd may be or, better, the idea of what may be a 
startmg-pomt for constructing this kmd of tests, may be 
obtained from the mental-physical activity scales descnbed 
above m Chapter VI , p ibzf. When a s^e hke that has 
already been established, the procedure of judgmg and 
hstmg the situations may be used as a test. The degree 
of correlation between the ratmg of an mdividual and 
the scale already established will serve as an index of the 
quantitative mtelligence of the person m this field. When 
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emphasis is laid on the ability to operate with quantitative 
mdices, the scale, together with several situations withm 
the same contmuum, must be given to the measured 
subject, and he must evaluate the situation m terms of 
the scale. If the ability to construct contmua or, in 
other words, the degree of contmuity of continua is to 
be measured, then only two poles must be given, and 
the subject has to insert and arrange m the proper order 
as many situations as he can To be sure, until proved 
by actual experiments, this suggestion remams a mere 
h5q)othesis, but in the hght of the analysis of thought 
processes given above it looks very probable. 

The next field where D5uiamic Logic may be of value 
is that of mstruction m Logic itself. The present position 
and prestige of Logic as a subject of mstruction are not 
very enviable In High Schools it is not taught at 
all As one of the reasons for this, it may be said that 
Logic is too hard a subject for High School students, 
that IS, above their comprehension. But this argument 
can hardly be defended, smce High School students are 
considered able to understand laws of Physics, Chemistry, 
and Biology, and to study mtelhgently Government, 
Econoimcs, Advanced Algebra, and Tngonometry. Ob- 
viously Logic IS not mtnnsically harder to understand 
than the other subjects mentioned, and certainly it can 
be presented in a form quite digestible for adolescent 
mmds. The real reason probably is that no need for 
Logic m High Schools is actually felt. The situation is 
rather peculiar, especially now, when the watchword of 
education is “ Less information, more thmkmg ” Some- 
times it looks as if almost the most important aim of 
education were considered to be the stimulation of think- 
mg ; and, at the same time. Logic, the science of effective 
thinking , is completely neglected in the education of all 
boys and girls who do not go beyond High School. Quite 
a recent book by Philip W. L Cox on CurrtctUum- 
adjustment tn the Secondary School (1925) presents a good 
illustration of the situation. It treats its subject m a 
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very progressive way from a very broad point of view ; 
It states as one of the principles of reconstruction of 
cumculum that " what must be taught m the secondary 
school should be determined first of aU by the needs 
of community hfe ” (community being defined as " not 
only the neighbourhood, and town, but also the state, the 
nation, and aU humanity ” and never mentions Logic 
as a subject which is actually taught or should be taught. 
Obviously Logic, as it is now, is not considered to be of 
much significance and use for humanity, and the worst 
of it IS that Logic itself can hardly complam, bemg, 
probably, chiefly responsible for the situation. 

In colleges. Logic is given a fair chance , it is taught 
extensively, and has behmd it the tradition of being a 
part of the curriculum for centunes, smce the Middle 
Ages. But the very fact that there is an old tradition 
behind it inchnes one to suspect that the reason why we 
see Logic m college curricula now is mainly tradition. 
Further consideration of the matter strengthens these 
suspicions. In the environment of modem civilization 
cleverness and ability to solve the immediate problems 
of life are rewarded by success and social approval much 
more readily than other mental quahfications, such as a 
rich and harmomous emotional life or the gift for deep 
and sensitive appreciation. Under these conditions one 
might expect that youth would flock by thousands to 
study a science which promises to show how to reason 
correctly and avoid fallacies. But, as a matter of fact. 
Logic IS by no means the most popular course in colleges 
The general consensus of opmion among students would 
hardly consider the study of Logic a defimte requisite 
for successful comp>etition, even in activities where thmk- 
mg plays a predominant role. Nor are teachers, for their 
part, very enthusiastic and certain about the beneficial 
mfluence of the study of Logic. It is not a required 
subject m most colleges There is also a defimte tendency 

^ P W. Cox, Cumcuium-adjustment tn the Secondary School, Phila- 
delphia, 1925, p. 131 
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to psychologize Logic, as it were, and to transform it 
mto a kmd of general Scientific Methodology. More and 
more, instead of regular textbooks m Logic, books like 
How We Think by Dewey and .4 m Introduction to Reflective 
Thinking by Columbia Associates in Philosophy are 
recommended as a help m improvmg our reasomng. This 
view of the traditional Logic, on the part of the most 
disappointed and cntical teachers of the subject, is well 
expressed by F. C S Schiller, himself a teacher of Logic. 
Says he, " In common with most teachers of Formal 
Logic, I had found it a very difficult subject to teach 
without loss of self-respect ” ^ If we compare this state- 
ment with, for mstance, Rabanus Maurus’s glorification 
of Logic as the science of sciences, and the modem position 
of Logic with the place it held in Mediaeval instruction, 
then the tremendous change in the status of Logic as an 
academic subject will be easily seen 

What are the reasons for such a remarkable downfall ? 
The fundamental reason certainly may be suggested in 
the general change of direction in the development of our 
civihzation and culture In logico-psychological terms it 
can be briefly summed up as a transfer of the centre of 
interest from the relationship of statements to statements, 
on the one hand, to the relationship of facts to facts on 
the other hand. But this cannot be an exhaustive 
explanation. After all, what has happened is really only 
a transfer of the centre of interest, not a complete loss 
of interest m statements. Though probably we are now 
tired of words, books, h)rpotheses, and suppositions and 
do not like them, nevertheless both our civilization and 
our culture at present do depend on books and verbal 
statement to a very large degree, and as far as we can 
see they wdl depend on them at least for a very long 
time m future. Why, then, such a tremendous difference 
in our attitude to Logic ? 

1 Formal Logic, p ix His attitude towards the matter will be made 
even clearer by a lew quotations from the mdex of the same book 
(see p. 230). 
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Very probably the explanation lies in the fact that we, 
as a race (or at least the part of the race which actually 
participates in the promotion of civilization), have to a 
considerable extent outgrown the need for formal mstruc- 
tion m Logic. The process is very similar to what has 
happened m the teachmg of readmg In mediaeval times 
there were few people who could read. They were rare 
exceptions. The process of acquiring the ability to read 
was very long and very unpleasant, and required tremen- 
dous effort and persistence. At present, because readmg 
plays such an essential part in our everyday hfe, and is, 
so to speak, always about m the air, children m cultured 
famihes often learn to read by themselves, without bemg 
taught systematically. They do not make any conscious 
and tedious effort, but begm to read, easily and naturally, 
as they learn to walk or to talk. Probably the factor of 
social (and maybe even biological) heredity has produced 
the same effect on the process of acquinng correct ways 
of thmkmg as it has on that of learning to read. As far 
as the gmdance of the old static Logic is concerned, we 
can probably acquire correct habits of thinking now 
without formal trainmg, merely from the surrounding 
intellectual atmosphere, from books, discussion, press, 
and conversation. If this is so, then the old static Logic 
IS d5ung out to a large extent quite naturally. 

Ail this, to be sure, does not mean that ^ our reason- 
ing IS now perfect and free of error, or that we have no 
logical problems to puzzle us. As was shown m the first 
chapter, we probably face more difficulties and commit 
more fallacies in our reasomng to-day than ever before. 
All this IS precisely because, havmg outgrown the old 
Logic, we have not yet constructed a new one, and 
therefore have neither real gmdance nor defimte standards. 
Under these conditions, if the coming new Dynamic 
Logic proves itself to be practical and helpful for modem 
reasomng, then, ]ust because of its usefulness, it will 
inevitably refresh and enrich instruction m Logic. If, 
furthermore, it shows itself capable of growth and develop- 



EDUCATION AND DYNAMIC LOGIC 197 

ment, it will also help to restore Logic to its proper 
position among other academic subjects. 

Besides being a systematic means of guiding our 
reasomng in the form of a special subject, the method of 
Dynamic Logic may be of considerable help m teaching 
generally, m aU situations where the element of reasoning 
plays an important part. Smce in any mtelligently 
organized school the situations reqmrmg thmkmg are 
supphed from the child's first steps m the school up to 
his graduation, the method of D3mamic Logic can be 
apphed all the way through from kindergarten to college 
Tills does not mean that the prmciple of Dynamic Logic 
must be presented and explained to children and dis- 
cussed with them m any formal or abstract way That 
would certainly be absurd What is meant here is that 
teachers should always guide children’s thmkmg m such 
a way as to build up the habit of quantitative and dynamic 
reasomng 

It has already been mentioned that human intelligence 
probably develops, up to the age of fourteen to sixteen, 
along the hnes of quahtative reasonmg, and later m 
the direction of quantitative thmkmg. The division is 
certainly not rigid, and must be understood in the 
spiiit of contmmty As a matter of fact, the forimng of 
contmua starts qmte early, first, certainly, m a very crude 
form. Even such an elementary and childish statement 
as, " I love candy,” or ” I hate washing,” can be gradually 
divested of its " one-himdred-percentism ” and made more 
related with other situations, more continuous, and more 
relative. When a boy says about his school-mate, “ Oh, 
he is so snappy,” agam it is good for him to be helped 
to realize what is ‘‘ snappy ” and what is " not snappy ” , 
m other words, what is the opposite to ” snappy ” \^en, 
in stud3dng history or geography, a class has a discussion 
about “ upper classes and lower classes," " civilized and 
uncivdized ” countries, it is quite possible and very 
desirable to train students in the intelligent evaluation of 
the respect in which and the degree to which a certam 
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particular nation is civilized or uncivilized, or a certain 
group of people is of the upper or lower classes. In 
other words, in discussions hke these, students can learn 
the apphcation of the principles of Partial Functiomng 
of Concepts and of Quantitative Indices. Certainly the 
training in thinking along the lines of D5aiamic Logic 
must be conducted very cautiously and balanced properly. 
Especially must one be on guard against emphasizmg 
the Prmciple of Continmty before the habit of using the 
Principle of Polanty is fairly well established. Otherwise, 
reasoning may become chaotic and not discnmmative. 

Later, when the habits of d5mamic reasonmg are 
already fairly well formed, even the generalization of 
the method, if put mto a simple and understandable 
form, can be presented without the nsk of unnecessary 
theorizing A few definite rules how to organize mquiry 
and to construct required concepts and contmua pioperly 
will by no means be superfluous and needless 

With all the stress laid by modem education on think- 
ing versus information, we do not know well how to tram 
our students m efficient reasonmg. We have not yet 
formed any defimte rules and technique of the craftsman- 
ship of thinking. It is true, we talk much of " stimulatmg ” 
thmkmg, we have described and analysed the thought 
process generally and certam phases of reasoning parti- 
cularly. Wishes and suggestions are expressed as to 
how ideal thmkmg ought to go on and what requirements 
it must satisfy. Also, the factors favouring successful 
thinkmg are listed. But we have not up to the present 
constmeted workable canons and practical mstmctions 
how to operate with tools of our reasoning, how to mam- 
pulate with ideas and concepts We do not know what 
actually to do m any concrete given case, what to do in 
order to orgamze all the phases of the thought process m 
the most efficient way and to bring our reasonmg closer 
to our ideal requirements 

All this IS very much hke the knowledge of an intelligent 
visitor who has just passed through a good glass-factory. 
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He can descnbe the process of glass-manufacturing and 
different steps in it , he knows, too, what good glass 
should look like and what properties it possesses ; but aU 
this does not render him capable either of constructmg 
a glass-factory or of taking part m the glass-makmg 
in any efficient way Even less can he teach others how 
to do it. The Mediaeval mtellectuals were much more 
fortunate m this respect than we. In Aristotle’s Logic 
they had a read Organon, “ mstrument,” or rather, the 
whole tool-box for their handicraft of thinkmg With 
the help of the formal or final “ causes,” the “ categories,” 
the Barbaras, Festmos, and Barocos of syllogism, the 
inversions, conversions, umversals, particulars, and the 
rest, they could successfully do all the jobs of their trade 
in the manner required by the fashion of their time The 
mtellectual fashion and needs have considerably changed 
smce then, and have made the old organon to a great 
extent obsolete and out-of-date — ^like an abacus or an 
arbalest or a clepsydra. We have been forced to lay the 
organon aside, but without havmg devised anything so 
efficient and practical for our needs as the old Logic was 
for the schoolmen 

Sometimes even the possibility of such general rules 
for thinkmg is flatly denied. It is said that thmkmg 
actually is a thinking about somethmg particular and 
defimte , that there is no such thing as thinkmg generally, 
apart from a concrete problem, and that therefore, 
obviously, no general rules for thmkmg can be devised. 
The argument is not strong, and is a result of mis- 
understandmg, of confusmg thmkmg m general, which is 
probably impossible, with generalization about thmkmg, 
which IS qmte possible. It is impossible, or at least 
absurd, educationally, to teach long division m general 
without concrete examples in actual numbers, but as a 
result of proper teachmg a student acquires a general 
abihty to do long division with all numbers, whether he 
saw them before or not. If well taught, he also acquires 
the knowledge of the general procedure, so that he can 
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even describe it step by step -without mentioning any 
definite numbers. The same holds true also for more 
comphcated activities. It is impossible, for mstance, to 
play music “ generally ” and not a certain particular 
piece of music, but, again as a result of instruction, a 
student learns how to play generally, in the sense that 
he acquires abihty to play at sight, and qmte well, music 
which he never hceird before. At the same time he also 
learns certain general habits, attitudes and rules of 
execution which are qmte general in the sense that they 
are apphcable to any particular piece of music. If 
generalizations and rules are possible for mathematics, 
music, and anythmg else, there is no reason why it is 
impossible to make generalizations about reasoning The 
only question is, how to find real generalizations, in other 
words, workable generalizations which will make it easier 
to handle particular cases. In this respect, agam, if the 
above considerations are correct. Dynamic Logic must be 
of considerable help. 



CHAPTER VIII 


COMPAHISONS AND CONTRASTS 

Absolute certainty xs a privilege of uneducated minds — 
and fanatics It is, for scientific folk, an unattainable ideal 
— C J Keyser 

" Why could they, centuries ago, create cathedrals like 
this, and why cannot we now > " 

" Because then they held convictions and now we entertain 
only opinions " 

— Tourists visitikg an Italian Cathedral 

Since companson and contrast are the foundation of any 
cognitive experience, the logical attitude presented above 
will probably be better understood when compared and 
contrasted with a few other points of view, either similar 
to it or helpful for the purpose m any other way. But, 
before we start to discuss any other logical position, we 
have to dispose of two necessary prelimmanes. First, the 
characteristic features of the point of view presented in 
the discussion must be briefly recapitulated. 

(1) As a starting-pomt. Dynamic Logic postulates 
continmty between any two units of thought, compared 
or contrasted. (This contmuity is not mathematical but 
logical, and imphes only that m our reasoning we can 
pass from one pole of a continuum to another.) 

(2) Therefore the formula “ A is simultaneously B and 
non-B ” IS accepted as a fundamental guidmg-prmciple 
of reasoning. 

(3) This means that quahtative contradiction (even 
so-called self-contradiction) cannot be considered as a 
basis for refuting any statement. 
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(4) This principle is counterbalanced by a persistent 
requirement of quantitative indices as quite mdispensable 
to any statement claiming any meaning. 

(5) Reasonmg is considered, not in its aspect of an 
activity aiming at acquiring general and absolute Truth, 
but as an mstrument for more efficient control of our 
environment Consequently all ontological and epistemo- 
logical problems are left out of consideration 

The second point to be considered here is terminology. 
For the sake of convemence and brevity, the logical 
attitude here presented will be referred to later as 
“ Dynamic Logic ” The term is not descriptive enough, 
and doubtless the term “ Logic based on the Pnnciple of 
Continuity ” or, even better, “ Quantitative Logic based 
on the Pnnciple of Contmuity ” might better designate 
the typical features of the logical attitude, but they are 
too long and are, besides, prone even more than '* Dynamic 
Logic " to be misunderstood without further explanation. 
With a sufficient explanation, however, the term" Dynamic 
Logic ” will do as well as any other, and it possesses, at 
the same time, the advantage of bemg the shortest. 

To start with, we have first to clear up a possible 
misunderstanding. It was said above that Dynamic 
Logic is an attempt to present a generalization of ways 
of reasomng which have come into use smce the rebirth 
of Scientific Research in the fifteenth and sixteenth 
centunes, whereas classical static Logic represents the 
ways of thinking used m ancient and mediaeval times 
This statement itself must be taken m the spirit of 
contmuity and relativity ; otherwise it is misleading. It 
IS not absolutely one hundred per cent true ; it expresses 
only a general tendency and does not mean that, at 
present, all our thinking travels along the lines of Dynamic 
Logic, or that previous to the saentific renascence no one 
ever tned to reason in that way As a matter of fact, we 
find one of the best examples of dynaimc reasonmg in 
Herachtus’ saymgs — as lar back m the past as the 



COMPARISONS AND CONTRASTS 203 

beginning of European philosophical thought, or, in other 
words, at the very birth of reflective thought made 
awaie of itself. 

Herachtus is indeed a remarkable and extraordmary 
phenomenon m the history of human thought. Unfor- 
tunately we have only somewhat disconnected fragments 
of his wntmgs and sayings Besides, he lived at a time 
when proper language had not been constructed to fit 
the discussion of abstract and general problems, and no 
definite tradition or habits of vigorous and S3retematic 
reasoning existed. Even so, no one who reads his 
sayings can help feeling the strong, determined personality 
of the philosopher, his keen and powerful mtellect, and 
the remarkable consistency and comprehensiveness of his 
point of view 

As a symbol and essence of all processes, both m the 
physical world and in the human soul, he takes " Fire,” 
which always changes but nevertheless always remains 
the same “ This order which is the same for all, no 
one of gods or men has made ; but it was ever, is now, 
and ever shall be an ever-livmg Fire, with measures of it 
kindlmg and measures going out” (20).^ The “Fire” 
certamly cannot be taken hterally as a real fire, flame or 
combustion, as is obvious from other sayings. Heraclitus' 
Fire IS more like cosmic dynamic spint, life as opposed 
to mechamsm m Bergsonian tcrmmology, or as spmt 
versus matter ” Fire is want and surfeit ” (24). “ It is 
the thunderbolt that steers tlie course of all thmgs ” (28), 
and, at the same time, " Wisdom is one thing. It is to 
know the thought by which all thmgs are steered through 
all thmgs ” (19) The Fire is thus an absolutely necessary 
factor m all changes. " All thmgs are exchanged for 
Fire, and Fire for all things, as wares for gold and gold 
for wares ” (22), and eventually “ Fire m its advance will 
judge and convict all things” (26). Only when trans- 
foimed by Fire can a thing affect spirit : “ If all thmgs 

1 The numbers of the saymgs are those given in ] Burnet, Early 
Greek Philosophy, 3rcl ed , London, 1920 
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were turned to smoke, the nostrils would distinguish 
them ” (37), but " souls smell in Hades ” (38), even m 
Hades. 

The principle opposite to Fire, so-called “ inertia ” or 
“ matter,” is symbolized by water and moisture. “ The 
dry soul is the wisest and best ” (74), and '' A man, 
when he gets drunk, is led by a beardless lad, tripping, 
knowmg not where he steps, havmg his soul moist ” (73). 
In the eternal redistribution of the Han vital, when Fire 
goes away its place is taken by water " Cold thmgs 
become warm, and what is warm cools , what is wet dries 
and the parched is moistened ” (39). ” The transforma- 
tions of Fire are, first of all, sea, and half of the sea is 
earth, half whirlwmd ” (21). Earth here represents even 
the higher degree of lack of Fire, the most static, solid, or, 
as it were, ” material ” state of affairs It is explained 
more definitely in another sa3dng " For it is death to 
souls to become water and death to water to become 
earth But water comes from earth , and from water 
soul ” (68). 

If the ” ever-living Fire ” is accepted as a ruling prin- 
ciple of the universe, then certainly Herachtus sees 
changes everywhere " The sun is new every day " (32) 

” You caimot step twice into the same nvers ; for fresh 
waters are ever flowing m upon you ” (41). Here one is 
surely more than tempted to quote the famous iravra pel 
— ” everything flows ” — ^were it not a whimsical joke of 
history that the best-known " sajnng ” of Herachtus was 
never said by him at all. 

If everything is ceaselessly changing, and therefore 
nothmg is completely self-identical, then it is quite 
natural that Heraclitus should so organize his reasoning 
that the formula " A is B and non-B ” becomes the 
generalization of his thinking " And that is the same 
thing in us that is qmck and dead, awake and asleep, 
young and old ; the former are shifted and become the 
latter, and the latter in turn are shifted and become the 
former ” (78). " Hesiod is most men’s teacher. Men are 
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sure he knew very many things, a man who did not know 
day or night 1 They are one ” ^ (35) “ The straight and 

the crooked path of the fuller’s comb is one and the 
same " (50). " The way up and the way down is one and 
the same ” (69) “ In the circumference of a circle the 

beginmng and the end are common " (70). “ Good and 
ill are one ” (57). " We step and do not step mto the 

same rivers , we are and are not ” (81). 

Considermg contradiction as something acceptable, 
Herachtus also thinks that they are even necessary. 
From the epistemological, subjective pomt of view, 
" Men would not have known the name of justice if there 
were no mjustice ” * (60) From the ontological, objective 
point of view, " Men do not know how what is at variance 
agrees with itself It is an attunement of opposite 
tensions, hke that of the bow and the lyre ” (45). “ Homer 
was wrong in saying, ‘ Would that stnfe might perish 
from among gods and men > ’ He did not see that he 
was praymg for the destruction of the umverse ; for if 
his prayer was heard, all thmgs would pass away ” (43). 
And then, combining the objective and subjective points 
of view, he says : “ Junctions aie wholes and not wholes, 
that which agrees and that which difieis, that which 
produces harmony and that which produces discord ; 
from all you get one and from one you get aU.” ® (59). 

Havmg noticed aU this, Herachtus certainly could not 
overlook the importance of the relativity of thmgs. He 
says : “ The sea is purest and impurest water. Fish can 
drink it and it is good for them ; to men it is undrinkable 
and destructive ” (52). " Man is called a baby by God, 
even as a child by a man ” (97). “ The wisest man is an 

1 “ Hesiod said one was the child of the other ” (Burnet, op at , 
P 136) 

• This saying is given in the wording of the first edition of Early 
Greek Philosophy, because it expresses the meaning of the saymg more 
briefly and mtelhgibly 

* Quoted from Amtotle, De Mundo v, 396, b, 20 {The Works oj 
Anstotle, translated mto English under the editorship of J A Smith 
and W. D. Ross, Oxford, 1914) 
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ape compared to God, just as the most beautiful ape is 
ugly compared to man ” (98) 

Even the importance of the quantitative aspect of 
phenomena was not missed by him Though not in a 
very definite way, yet he speaks of “ measures of it 
[Fire — B. B. B ] kmdhng and measures gomg out ” (20) 
If one takes mto consideration that m his conception 
the redistribution of Fire was a fundamental and the 
most general process, the statement acquires a tremendous 
umversahty and importance To emphasize the univer- 
sahty of the measure-pnnciple, Heraclitus says that even 
“ the sun will not overstep his measures , if he does the 
Ennyes, the handmaids of Justice, wiU find him out ” (29). 

All these saymgs together constitute a coherent and 
comprehensive dynamic interpretation of the universe, 
and present a very fine example of dynamic reasoning 
It is true that it can be said that the philosophy of 
Heraclitus has nothmg to do with dynamic Logic nor 
with any other Logic, because there is no Logic in it at 
all, that is, no generahzation of reasomng, no rule or 
canon for it The statement is partly true, partly wrong. 
That no direct formulation of any logical prmciples can 
be found in Herachtus' saymgs is true, but it would be 
very surpnsmg if they could be found. At the stage of 
development of philosophical thought which existed m 
Heraclitus’ time there were practically no epistemological 
problems to puzzle thmkers The sophisticated distinc- 
tions between objective and subjective, noumenon and 
phenomenon, thmgs-m-themselves and things as they 
appear to the senses, were not yet quite clear to them. 
They had no epistemology, nor did they need any It is 
true that m several of his sayings Herachtus discusses 
the process of acquiring knowledge, but all of them are 
concerned with the degree of understandmg things, the 
degree of organization of knowledge, while the very fact 
of undeistandmg is taken for granted. The saying, 
" Eyes and ears are bad witnesses to men, if they have 
souls that understand not their language ” (4) may seem. 
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to us who know the problems of the theory of knowledge, 
like an attempt to discriminate between sense-data and 
a prxort categories, but it may also be mterpreted as a 
statement that stupid people cannot understand what 
they see or hear. This mterpretation is backed by 
another saying, “ The eyes are more exact witnesses than 
the ears” (15), which defimtely shows that Heraclitus 
was concerned, not with the fundamental problem of the 
nature of the process of understanding, but with, as it 
were, the techmque of it 

Thus, without thmkmg much of the relationship 
between facts and statements of facts, and taking for 
granted that an exact " point-to-pomt ” correspondence 
between them does exist, Herachtus could not possibly 
think of laws regulatmg reasomng as difierent from laws 
regulatmg changes m thmgs, and therefore he naturally 
expresses the relationship, not in terms of any abstract 
laws of thought, but as a fundamental prmciple of the 
umverse. In other words, he expresses them not m 
logical but m ontological terms. Thus, mstead of sa5nng, 
" A IS B and non-B at the same time,” he takes the 
most general category m the realm of actual happenmgs 
— bemg — and the most general category m the realm 
of the evaluation of reahty — "good and rU” — and 
proclaims, as general principles, “ We step and do not 
step mto the same nvers, we are and are not ” (81), and 
" Good and ill are one ” (57) Since both sa3migs together 
cover the whole possible extent of experience, they are 
equivalent m terms of Logic to the formula," A is both 
B and non-B.” 

The same lack of criticism and wilhngness to take too 
much for granted is responsible for another and more 
serious shortcorrung of Herachtus’ conception of the 
universe Pa5dng so much attention to the phenomenon 
of change and motion, Herachtus accepted it as a fact 
and did not try to analyse it further, nor to find out 
its nature or essence. The analysis would have led him 
mevitably to the concept of continuity and would have 
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made his whole S3retem more comprehensive and based 
on a firmer and better designed foundation. But in 
spite of shortcommgs which were quite natural under the 
conditions, the philosophy of Herachtus was an exceed- 
mgly remarkable attempt to apply dynamic reasoning to 
our interpretation of the umverse. 

Unfortunately, this glorious beginning was not followed 
by further success and was soon challenged by the 
exponents of the opposite point of view. It was Par- 
memdes who championed against Heraclitus the cause of 
Static Logic. 

While it was continuous change that impressed Hera- 
clitus so much, the mam issue of Parmenides’ message 
was to assert the non-existence of change and the self- 
identity of eveiythmg. " One path only is left for us 
to speak of, namely that It is In this path are very 
many tokens that what is, is uncreated and mdestructible ; 
for it IS complete, immovable, and without end ” (8, 5).^ 
“ Wherefore aU these things aie but names which mortals 
have given, behevmg them to be true — coming mto bemg 
and passing away, bemg and not being, change of place 
and alteration of bnght colour ” (8, 38). 

Takmg as his starting-point a position entirely opposite 
to Herachtus’ view-pomt, Parmemdes constructed a system 
which in all its parts is a negation of the philosophy of 
Heraclitus. Contradiction and opposites are not only 
entirely unacceptable to him, but utterly absurd. He 
scorns " Undiscemmg crowds, who hold that it is and is 
not the same and not the same, and all thmgs travel m 
opposite directions ” (6, 5). He expresses his pomt of 
view, not m form of concrete illustrations or particular 
phenomena taken as symbols, as Herachtus does, but 
alwa}^ in terms of “ It,” which m our modem philo- 
sophical language corresponds very closely to “ Experi- 
ence ” as a whole. This " It ” of Parmemdes is the only 
reality ; it is all-mdusive, absolutely independent of any- 
thmg else and completely self-sufficient ; consequently in 

1 All quotations are from Burnet, Early Greek Philosophy, 3r<l ed. 
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the “ real ” reality not much room is left for any relativity 
or degree or " measure ” Fmally, qmte consistently with 
all its other statements, the system culmmates m the law 
of thought expressed m ontological terms m the words, 
" Therefore must it either be altogether or be not at all ” 
(8, ii), which m logical terms may be best expressed as, 
“ A IS either B or non-B ” — the fimdamental formula of 
Static Logic 

The logical significance of the speculations of Parmenides 
IS even greater than of the philosophy of Herachtus 
While stnctly ontological m its form. The Way of Truth 
IS mostly logical m its substance and content. Since 
Parmemdes treats all problems m terms of his absolute 
" It,” he obviously cannot obtain reasons and grounds 
for his statement from first-hand, immediate experience, 
which IS always necessarily hmited and relative. He not 
only neglects the world of phenomena, but even declares 
it all illusory and false. Therefore the only possible 
souice of proof left is the logical coherence of the state- 
ment m question with other statements. The criterion of 
coherence or mcoherence can only be a certam logical 
fundamental generalization or assumption : consequently 
all the proofs hmge round the assumed logical laws, 
and therefore all the speculations become not so 
much ontological statements as assertions of laws of 
thought. 

More specifically, Parmenides established here a parti- 
cular type of proof which has become one of the heaviest 
guns, if not the very heaviest gun, of Static Logic It is 
the mdirect proof based, as it were, on circumstantial 
evidence. It runs like this . If a certam statement has 
to be proved true, then, as a fiist step, the opposite or 
contradictory statement is proved to be unacceptable. 
Then the law of Excluded Middle, " A is either B or 
non-B,” comes in and, asserting that of two contra- 
dictory statements one must be true, takes care of the 
next step m the proof; If the opposite statement is 
wrong, the first statement is true. Smee, actually, hardly 
o 
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any statement exists which is absolutely one hundred per 
cent acceptable, nearly any statement can be proved 
true by denymg its opposite. 

The consistency with which Parmemdes apphes this 
method of proof by questioning the opposite is shown by 
the fact that m all mne paragraphs of his Way of Trtdh 
this device is used.^ In the first paragraph, defending 
his statement, “ It is,” he sa}^ : “ For you cannot know 
what is not — that is impossible — ^nor utter it.” 

He ends the second paragraph with scornful denial of 
the idea “ that the same thmg and not the same thmg is 
and not is.” 

Paragraph three : “ It is. . . For what kind of origm 
for it will you look for ? In what way and from what source 
could it have drawn its mcrease ? I shall not let you say 
nor think that it came from what is not , for it can neither 
be thought nor uttered, that is not.” 

Paragraph four • “ Is it or is it not ? Surely it is 
adjudged as it needs must be, that we are to set aside 
the one way as unthinkable and nameless (for it is not 
the true way) and that the other path is re^ and true,” 
and so on. 

Paragraph five ; “ Nor is it divisible, since it is all 
ahke, and there is no more of it m one place than m 
another, to hmder it from holdmg together, nor less of 
it, but everythmg is full of what is.” 

Paragiaph six : " Moreover, it is immovable . . since 

coming mto bemg and passmg away have been driven 
afar, and true behef has cast them away ” 

Paragraph seven : “ You cannot cut off what is any- 
where from holding fast to what is anywhere ; neither 

1 The arrangement of the sections of The Way of Truth here adopted 
IS that given m the first edition of Burnet's Early Greek Philosophy 
(London, 1892), following the Htsiona Philosophies Crescee of H Bitter 
and L Preller The only essential difierence between this version and 
that of Diels’, adopted by Burnet m the third edition of his book, 
IS the order of the various sections of the poem The Ritter and Preller 
version is chosen here because it allows one to see the character of 
Parmenides' logic more easily than Diels' arrangement does. 



COMPARISONS AND CONTRASTS 


2It 


is it scattered abroad throughout the universe, nor does 
it come together.” 

Paragraph eight • " It is the same thing that can be 
thought and for the sake of which the thought exists ; 
for you cannot find thought without something that is, 
to which it is betrothed.” 

Paragraph mne : It is complete on every side, 

. . . for it cannot be greater or smaller m one place than 
m another.” 

It is really remarkable how abstract all the statements 
are, and how in every paragraph the arguments (and it 
IS safe to say the chief arguments) are mvanably, mono- 
tonously negative. 

It IS mterestmg to notice that " the greatest logician of 
all times,” Aristotle, later definitely endorsed static logic 
against the d 5 mamic reasoning of Herachtus,^ and by his 
authonty made the static logic leadmg and predominant 
for centuries to follow 

‘ The position of Aristotle is quite definitely and consistently static. 
He formulates the prmciple of Excluded Middle " Nothing, however, 
appears to receive contraries simultaneously, as in the case of substance, 
for this mdeed seems capable of contraries , yet no one is at the 
same tune “ sick " and “ healthy,” nor a thing " white ” and " black ” 
together, neither does anythmg else receive contraries at one and the 
same tune ” {Organon, Categories, vi 12) , and also, " It is, however, 
evident that it is impiossible for true opinion to bo contrary to true 
opmion, or true negation (to true negation) , for contraries are what 
subsist about opposites, and about the same things the same may be 
truly asserted , but contraries cannot possibly be inherent m the same 
thing at one and the same time ” {Organon, On Interpretation, xiv 8). 
See also Metaphysics, iv 3 He consistently apphes it m his actual 
reasomng as a final criterion for acceptmg or rejectmg dubious asser- 
tions, as, for mstance, in the following statement ” From these, then, 
it IS clearly impossible to opme and to know the same thmg at the same 
time, for otherwise a man might have a notion, at one and the same 
tune, that the same thmg could and could not subsist otherwise, which 
IS impossible ” (Organon, Posterior Analytics, xxxiv, 4) And finally, 
on the foundation of the law of Excluded Middle he builds whole of his 
strictly quahtative Lxigic, with its nearly complete lack of quantitative 
discrimination and its great emphasis on absolute statements So 
great was this emphaius that his crowmng achievement and the core of 
the whole system, the syllogism, is mvahd without at least one state- 
ment bemg umversal, or m other words, one hundred per cent true. 
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The fact that, in the struggle between the Heraclitan 
d)uiainic logic and the static logic of Parmenides, the 
former was defeated, is due not so much to the strength 
of the static logic (which was not great at all) but to the 
weakness of the Herachtan logic itself. In spite of its 
many advantages, dynamic reasonmg has a very weak 
point — a tendency to become chaotic, unless reinforced 
either by objective quantitative scales or by an unusual 
intmtive sense of proportion on the part of thmkers. 
The last gift is not common and, while Herachtus hraiself 
could successfully use dynamic reasonmg by virtue of 
his obvious sense of proportion, his followers could not 
manage it at all satisfactonly, and their reasonmg could 
easily become disorganized and confused. Plato m the 
Theestetus vividly descnbes the followers of Herachtus 
m the following words of Theodorus : '' About these 
speculations of Herachtus, which, as you say, are as 
old as Homer, or even older, the Ephesians themselves, 
who profess to know them, are downnght mad, and you 
cannot talk with them on the subject For, m accoidance 
with their textbooks, they are always m motion As for 
dwelhng upon an argument or a question, and quietly 
askmg and answenng m turn, they can no more do so 
than they can fly , or, rather, the detenmnation of these 
fellows not to have a particle of rest m them is more 
than the utmost powers of negation can express. If you 
ask any of them a question, he wiU produce, as fiom a 
quiver, sajungs brief and dark, and shoot them at you, 
and if you enqmre the reason of what he has said, you 
will be hit by some other new-fangled word, and wiU 
make no way with any of them, nor they with one 
another. Their great care is, not to allow of any settled 
pnnciple either m their argument or m their imnds, 
conceivmg, as I imagme, that anj' such pnnciple would 
be stationary ; for they are at war with the stationary, 
and do what they can to diive it out everywhere ” (i8o). 

This colourful description of the Herachtans (which, by 
the way, may well fit some of our over-enthusiastic 
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modem d5majnists), while probably shghtly exaggerated, 
gives a fair account of the general spmt of this sort of 
reasonmg, and it is no wonder that Aristotle, m this 
dispute, took the part of the logic of Parmemdes against 
that of Heraclitus 

The next logical position we shall discuss here is the 
logic of Hegel. It was the general progress ot the objective 
sciences and the ensumg change m general habits of 
thought, that made possible the appearance of Hegel as 
a leadmg figure in the European philosophy of the nme- 
teenth century. Not many thinkers enjoyed such authoiity 
and influence over the mmds of contemporary mtellectuals 
as did Hegel. He was the greatest exponent of the 
dynamic attitude m the philosophy of the last century. 
On the foundation built by Kant, Fichte, and Schelhng, 
he constructed the most comprehensive, all-embracmg 
system of dynamic philosophy, m which his thorough, 
analytical mind tned by the most pamstakmg effort to 
relate and harmonize every detail of his great conception 
with other parts of the system smd with the system as a 
whole To him everythmg m any smgle phenomenon 
around us, m the Umverse as a whole (the Absolute), m 
the development of human mmd, everything, everywhere, 
IS in ceaseless change. Everything is a contmuous becom- 
mg. Therefore, naturally, everything contradicts itself 
Hegel not only accepts contradiction, but regards his 
dialectic, that is, contradiction m action, as the funda- 
mental pnnciple and moving force of everything, and to 
him contradiction not only does exist but is definitely 
rational, and by no means something tmacceptable and 
hopelessly puzzhng. “ Contradiction is the very movmg 
principle of the world ‘ and it is ridiculous to say that 
contradiction is unthmkable.” ^ If contradiction is quite 
“ thmkable,” then the pnnciple of Excluded Middle is 
wrong " Instead of speakmg by the maxim of Excluded 
Middle (which is the maxim of abstract understanding) 

1 The Logic of Hegel, translated by W. Wallace, Oxford, 1892, 
P M3 
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we should rather say ‘ Everything is opposite ’ ” ^ The 
idea of opposition leads to the idea of Polarity ' " The 
conception of Polanty, which is so dommemt in physics, 
contains by imphcation the more correct definition of 
Opposition ” * If we add that the greatest effort and 
probably the greatest achievement of Hegel was the 
reconstruction of Logic, and that practically the whole of 
Hegelianism is comprised in his Logic, eveiything else 
bemg only its further development, then it may look 
at first sight as though Hegel’s speculative Logic were 
exactly the Logic to which the development of human 
reasoning led, and which could best fit modem thinkmg 
But now, after about one hundred years since the pubhca- 
tion of his Encyclopcedta, we can defimtely see that Logic 
as a science guiding our reasonmg was not at all affected 
by Hegel’s wnting Practical Logic is taught now as if 
Hegel never existed, and his fundamental logical assump- 
tions did not show themselves capable of any development, 
Hegelianism as a whole is now mostly a ^toncal issue, 
and already Karl Marx bitterly remarked that Hegel after 
his death was treated like “ a dead dog ” 

What are the reasons for such failure, after so glorious 
a rise ? What are the reasons for the stenhty of 
pnnciples which looked so sound and promising ? As 
Prof. Mackintosh has said, “ No chain is stronger than 
its weakest Imk The chain of the Hegelian system is 
long ; it goes three times round the Universe. It will be 
strange if there are no weak links m it.” • And really, 
from the pomt of view of Dynaimc Logic, there are many 
weak hnks in the chain. To begin with, stnctly speeikmg, 
Hegel did not wnte a treatise on Logic, in any usual 
sense of the word. To be sure, he was not mterested m 
Logic in the sense accepted m this discussion, that is, 
as thought-engineering, and was even rather sceptical 
about its usefulness. He said, " Any man, it is supposed, 
can think without Logic, as he can digest without stud5dng 

^ Ibxd. • Ibtd , p 221 

* R. Mackintosh, Hegel and Hegehantsm, Edinburgh, 1903, p 138 
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physiology. If he have studied Logic, he thinks after- 
wards as he did before, perhaps more methodically but 
with little alteration.”^ In another place he is a little 
more generous and admits that, " The study of this formal 
logic undoubtedly has its uses. It sharpens the wits, as 
the phrase goes, and teaches us to collect our thoughts 
and to abstract.” * But that utility does not justify the 
existence of Logic. Hegel demes Aristotle’s formal logic, 
not because it is not practical enough, but in spite of its 
practical utility. “ Its [Logic’s — B B ] utihty must then 
be estimated at another rate than exercise in thought 
for the sake of the exeicise.” • ” The necessity of under- 
standing Logic in a deeper sense than as the science of 
the mere form of thought is enforced by the interests 
of rehgion and politics, of law and morahty ” * " Logtc 

therefore coincides with Metaphysics, the science of things 
set and held in thoughts ” * The statement is put m 
italics by Hegel himself, and is really of great importance 
m imderstanding Hegel’s position Logic as Logic was 
not at all mteresting to him. To him it was a form of 
metaphysics And the form of metaphysics Hegel had 
constructed is of such a kmd, that it can hardly be 
expected to be easily accepted by the modem mind. A 
quotation may give some idea of it : " The Absolute is 
the Essence. This is the same definition as the previous 
one that the Absolute is Being, m so far as Being likewise 
is simple self-relation But it is at the same time higher, 
because Essence is Bemg that has gone mto itself . that 
is to say, the simple self-relation (m Being) is expressly 
put as negation of the negative, as immanent self- 
mediation.” ® 

If, to Hegel, Logic actually is metaphysics, the dis- 
cussion of Hegel’s Logic could be closed here ; but, while 
in Hegel's wntmgs both of them are so closely melted 
together (as the quotation above also illustrates), never- 

® Tl%e Logic of Hegel (Wallace), p 34 * Ibid , p 40 

* Ibid , p 31 * Ibid , p 34 

* Ibid., p 45 * Ibid , p 207 
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theless it is possible with a certain effort to divorce them, 
and, putting metaphysics aside, to consider Hegel’s 
dialectic only from the logical pomt of view. Karl Marx 
and Friedrich Engels (as well as J. Dietzgen), for mstance, 
did so, and used the dialectic with satisfaction, being 
far, far away from Hegel m their general philosophical 
outlook But, even so, there are many difficulties very 
hard to overcome. First, it is hardly possible to squeeze 
the metaphysical elements completely out of the didectic 
without entirely destroying it If even the Absolute and 
aU other ontological superstructures are removed and the 
dialectic is considered only as a methodological generaliza- 
tion helpful to a better understandmg of the phenomena 
around us, even so, the certain ontological factor remains ; 
without that dialectic ceases to be itself. The factor is 
the speculative spontaneity of endless development from 
inside Itself, as emphasized by Hegel For him dialectic 
is really the moving pnnciple of the world, which does 
not need for its operation any stimulus from outside, but 
works at its best in the purest form, when left entirely 
alone, " Everything that surrounds us may be viewed 
as an instance of Dialectic. . All things, we say — 
that IS, the finite woild, as such — are doomed , and, in 
saying so, we have a vision of Dialectic as the universal 
and irresistible power, before which nothing can stay, 
however secure and stable it may deem itself " ^ And 
agam “ Logic [and therefore Dialectic, as the most 
important part of it — B B B] is hard, because it has 
to deal, not with perceptions nor, hke geometry, with 
abstract representations of the senses, but with pure 
abstractions ; and because it demands a force and facility 
of withdrawing into pure thought, of keepmg firm hold 
on it, and moving in such an element ” ® 

The fact that Dialectic is thus completely independent 
of everything else is responsible also for its absolute 
character and a prtor% origin. Hegel considered his 
speculative Logic, not as an mductive generalization from 
1 Jbid , p 150. » Jbid , p 30 
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the happenings in the Universe, but as an immanent 
primary normative principle only He was so sure of the 
absolute truth of his dialectic that on the basis of it 
he denied the scientific generalizations of Newton and 
Laplace By a certain tour de force the difficulty can be 
settled by considering the seU-sufficiency of the dialectic 
as a mere statement of the fact that changes take place 
all the tune, or by saying that, after all, if Hegel himself 
missed the importance of the factor of stimuli, the 
character and, as it were, technique of the work of the 
dialectic will not be changed if, as an addition to and 
correction of Hegel’s scheme, stimuli are introduced as a 
factor in any actual case setting the dialectical principle 
to work, somewhat as a starter sets a motor working 
without affecting the motor’s work itself 

But this correction would hardly save the situation 
The next thing that is hard to accept is the very modus 
operandt of the dialectic, which is actually the sum and 
substance of the whole of Hegelianism It possesses 
three specific charactenstics (i) irom any startmg-point 
anything m its dialectical movement, by an act of self- 
negation, jumps to its complete opposite , (2) from the 
other pole, again, by a second seU-negation, it jumps to 
its first position , and (3) retummg to its initial position, 
the thmg is not what it was before, the first time , it is 
not identical with its previous sdf, but is something 
higher, as a S5mthesis of both previous positions These 
together constitute the famous Hegelian triad. None of 
the three points can be accepted as a universal principle, 
either on ontological or on logical grounds 
First of all, Hegel insists on the aspect of the process 
which we tried to emphasize by the word " jumping,” 
that is, on the suddenness of the transformation from a 
position to Its opposite. The following rather long 
quotation states it definitely : " It is the same dynamic 
that lies at the root of every other natural process, and, 
as it were, forces nature out of itself. To illustrate the 
presence of Dialectic in the spintual world, especially m 
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the provinces of law and morality, we have only to 
recollect how general experience shows us the extreme of 
one state or action suddenly shiftmg into its opposite : 
a Dialectic which is recognized in many ways in common 
proverbs. Thus, sutnmutn jus summa tnjurta : which 
means that to dnve an abstract right to its extremity 
is to do a wrong. In political hie, as everyone knows, 
extreme anarchy and extreme despotism naturally lead 
to one another. . . . Everyone knows how the extremes 
of pain and pleasure pass mto each other : the heart 
overflowmg with ]oy seeks rehef in tears, and the deepest 
melancholy will at times betray its presence by a smile ” ^ 
Obviously it is impossible to accept that “ sudden 
slu'ftmg ” of one extreme to its opposite as the umversal 
law of things Most changes we can observe are of a 
rather gradual and continuous character, and even m 
the cases where changes are apparently sudden, as, for 
mstance, the shift from despotism to anarchy mentioned 
by Hegel, actually the change is not a sudden ]ump from 
one extreme to another, but a rather accelerated last stage 
of gradual mcrease of popular opposition and protest 
on the one hand and of difficulties of the government m 
managmg the people on the other. 

From the cognitive and subjective pomt of view, the 
doctrme of changes from one extreme to another is also 
unacceptable and unmtelhgible Indeed, if we think of 
two opposite poles, B and non-B, as ends of a hne, and 
suppose a situation. A, to be near the pole B, then it is 
qmte natural for A to reach the position near the pole 
non-B, if It contmuously moves in the direction from B 
to non-B , but if A moves closer and closer to B, it is 
impossible for it to reach non-B, except by a wholly 
mysterious leap through the tremendous gap from B to 
non-B. In other words, Hegel's conception definitely 
violates the prmciple of contmmty, and by divergmg 
from the principle it mevitably mtroduces an element 
unintelligible, irrational, and mjrstical. 

1 Ib%d , pp 150-1 
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The second point, by virtue of the same sudden 
change m direction of development, by means of the same 
mysterious self-negation, doubles the dement of mysticism 
already introduced by tiie first point. But, m addition, 
it mtroduces the umversal principle of the reversibility 
of phenomena Agam it is obvious that there are many 
processes m the umverse which run only m one direction. 
Not to mention such a broad generali^tion as the prm- 
ciple of entropy, it is enough to watch the changes in the 
human organism after, let us say, the age of thirty-five, 
or m the animal body after death, m order to see that 
changes may go m one direction, never coming back. 
The vigour and physical efficiency of the organism of 
thirty are never agam repeated, and m the process of 
disintegration of the corpse the more complex molecules 
are changed mto simpler ones, and there is no guarantee 
that the atoms which constitute them will agam form more 
complex molecules of the same kmd Even the illus- 
tration of the principle most popular among Hegeheimsts, 
the regeneration of organisms from eggs or seeds, actually 
only emphasizes that the principle is not umversal at 
all, for the regeneration takes place only in one case, 
whereas m milhons of other cases seeds and germs perish 
as the result of a definitely irreversible process. If but 
one half of all the offsprmg of a pair of fish or locusts 
were to survive, the whole globe would m a few years be 
covered with only that kmd of ammal Agam, from the 
subjective and logical point of view, no observation will 
prove that all concepts regularly pass back to their 
opposites If we observe cases of oscillation of a certam 
umt of thought between two opposite poles, it does not 
necessarily take place for aU umts of thought, and if it 
does take place it happens, not as a result of an immanent 
tendency of the unit of thought, nor as a manifestation of 
self-unfolding from the inside, but as a result of interaction 
with other elements of expenence. 

The third prmciple, claiming that the synthesis, the 
return of a concept to itself, results alwa}^ m a concept 
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higher than the thesis and antithesis, would, if true, 
ensure an inevitable, automatic, and contmuous progress 
in ever5rthmg and would deny the possibility of pro- 
cesses repeating themselves or leading to results infenor 
to previous stages Any cyclic chemical process, the 
degeneration of the tissues of a living orgamsm, or of a 
certam species, or of civilizations, or even of philosophies, 
proves that processes of this kmd do exist. 

The logical necessity of the spontaneous elevation of a 
umt of thought to a higher level only by the simple 
means of a double jump from one extreme position to 
another, is so unconvmcmg that even Hegel himself had 
to connect it with mysticism He writes ‘‘ Speculative 
truth [the net result of the dialectical development — 
B B B ], it may also be noted, means very much the 
same as what, in special connexion with religious experi- 
ence and doctrines, used to be called Mysticism ” ^ 
Though he goes on to explain that “ the reason- world 
may be equally styled mystical — not, however, because 
thought cannot both reach and comprehend it, but 
merely because it lies beyond the compass of under- 
standing," * It is nevertheless true that in his triad there 
IS much of something unintelligible not only for " under- 
standmg ’’ but for human thought generally. And this 
irrational element in Hegel’s dialectic is due mostly to 
the very distinct hiatus, the gaps between thesis, anti- 
thesis, and synthesis , and these gaps, m their turn, are 
due to the fact that Hegel, in the same way as Heraclitus, 
took motion as a fact without further andysis of it. He 
failed to see and appieciate duly the fact that the essence 
of motion is contmuity, that without continuity nothmg 
can be really d5mamic. And therefore, while msisting 
so much on d57namism, emphasizmg that everythmg is 
always m the state of becommg, Hegel nevertheless made 
m his tnad a rather static combmation of three separate 
units We have thesis-development m one direction, then 
a defimte gap designated and concealed by the mystenous 

1 op at , p 154. * Ibid 
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self-negation, then the development in the opposite 
direction, antithesis, then again a gap, the other self- 
negation and development m the previous direction, and 
finally, like a deus ex machtna, a new thing, synthesis, 
somethmg higher, broader, and deeper thEin an5rthmg 
previous, and also separated by a gap, even higher, 
broader, and deeper than before, which definitely dis- 
connects It from anythmg else Between a real dynamic 
process and the tnadic dialectic of Hegel there is the 
same relationship as between a moving picture of a race 
and a sequence of three shdes shown one after another 
with a stereopticon : a snapshot of the start of the race, 
another of a moment m the middle of it, and the third 
of the finish of the same race. 

To sum up, wc may reduce what is acceptable m 
Hegel's dialectic to the foUowmg statements . everything 
IS ever m a state of change, becoming, therefore nothmg 
is again the same , any stage of a process is not somethmg 
separate from previous stages but, m a certam sense, 
their result This is nearly the same as the pomt of view 
of Heraclitus, which is not surpnsmg at all, for Hegel 
himself said that he accepted all the fundamental pomts 
of Heraclitus’ philosophy ^ 

And, acceptmg Heraclitean d5mamism, Hegel naturally 
faces the same difficulties as Heraclitus. It is mterestmg 
that both Heraclitus and Hegel, the only definite and 
consistent exponents of extreme dynamism m philosophy 
up to the twentieth century, have acquired the reputation 
of bemg thinkers very hard to imderstand. Herachtus, 
qmte early, was called a " dark philosopher,” and Hegel 
himself confessed before his followers : “ One man has 
understood me, and even he has not.” In the case of 
Hegel it may be partly explained by the elements of 
what may be called technical mysticism mvolved m his 
triad, but, after all, this mysticism was really only 

1 ‘ There is no proposition of Heraclitus which I have not adopted 
m my Logic " (G, Hegel, Lectures on the Utsiory of Philosophy, London, 
1892, p 279) 
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technical, and both in his philosophy as a whole and in 
his character Hegel was not at all a mystic, but a defimte 
rationalist, probably too much of a rationalist, if we 
remember tus famous, “ What is rational is real and what 
IS real is rational."^ The real and fundamental reason 
of the " darkness ” of both dynamic philosophers was 
pointed out already by Plato m his rather sarcastic 
remark • " The mamtamers of the doctrme [that nothmg 
is at rest — B. B. B.] have as yet no words in which to 
express themselves, and must get a new language I 
know of no word that will smt them except perhaps 
‘ nohow,’ which is perfectly indefinite ” * Laymg aside 
the sarcasm, which everyone who has happened to have 
a discussion with the very extreme and orthodox dyna- 
mists will readily understand and excuse, we must say 
that Plato made his pomt excellently. Both Heraclitus 
and Hegel were hard to understand, because they had no 
proper means and tools by which to express themselves 
dynamically, no vehicle to carry on their new ways of 
reasonmg Our language is adapted satisfactorily to the 
expression of qualitative discrmunations, but has no 
proper provision for quantitative expression When 
d5mamists abolish fast and ngid quahtative differences 
they can escape looseness, indefiniteness, and incommuni- 
cabihty only by means of certam tools lor ceitam under- 
standable quantitative discnmmations and expressions. 
And neither Herachtus nor Hegel was m possession of 
such language or technique. As mdividuals with a great 
sense of proportion, they could successfully go on in their 
reasonmg without using defimte quantitative character- 
istics, even to creating their very remarkable systems of 
ideas ; but the systems, bemg only subjective and incom- 
mumcable, and therefore separated from the experience 
of others, had httle social value and faded off upon the 
death of their creators. And here we come to one of the 
most fundamental differences between the Speculative 

1 Hegel’s Phtlosopky of Rtght, translated by S W Dyde, London, 
1896, p. xxvu • Theatetus, 183. 
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Logic of Hegel and the D5manuc Logic presented in this 
volume. In the form of the scales discussed above 
Dynamic Logic tnes to construct, or at least to suggest, 
the possibihty of constructmg the objective tangible tools 
so much needed for consistent, quantitative expression. 

Considermg the state of science m general m Hegel’s 
time, and of the sciences concerned with Mmd especially, 
nobody can be surprised that Hegel did not mtroduce 
measurement into Logic. It would be a miracle if he 
had done so. In his time no one could even dream of 
measuring mental endowment or activities. The mtro- 
duction by Dynamic Logic of measurements of units of 
thought has now been made possible only by the remark- 
able and really epoch-makmg achievements m mental 
measurements m the first decade of our century, the 
pioneers of which were Bmet and Simon, and which 
have now grown mto an mdependent branch of science 
with hundreds of people working m the field and hundreds 
of thousands of actual measurements made every year. 
Thus we see that the Dynanuc Logic presented m this 
discussion — both m its general spnit and content (the 
problem was discussed m detail m Chapter V above) and 
m its techmque — is a definite result and offspnng of the 
tremendous scientific progress of the two last centunes 

The next question to be considered is the position of 
Dynamic Logic among the different modem logical move- 
ments or writings which discuss reasonmg m general, and 
Its relation to them. 

From the point of view of Djmanuc Logic and for the 
purpose of the discussion, all logical writing may be 
divided mto six groups The first group, which mcludes 
the majority of volumes entitled Logic and constitutes 
the great bulk of conventional " logical ” thought, actually 
consists not of works m Logic, as a body of canons or 
prmciples of efl&cient reasonmg, but of wntmgs about 
Logic. The wntmgs of this kmd almost exclusively 
supply the matenal for conventional historical surveys of 
Logic, such as, for instance, the article on Logic m the 
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Encyclopedia Brttannica. They attempt to discuss reason- 
ing, Its possibihty, nature, and essence, in terms of any 
ontological and epistemological assumption the wnter 
happens to believe in, and to mterpret them from this 
particular metaphysical pomt of view. In other words, 
they are concerned not so much with reasonmg itself as 
with the mutual relationship between reasonmg and the 
difierent philosophical doctrmes and beliefs. The typical 
representatives of this group of wntings are the Logics of 
Bradley or Bosanquet or Croce ^ The relation of the 
Djmamic Logic to wntings of this group is a kind of 
irrelation Neither in purpose nor m method have they 
much m common and therefore they remam quite apart 
The second group mcludes Psychologies of Reasonmg 
and Psychological Logics. They do from the psychological 
pomt of view what the wntings of the fiist group do 
from the metaphysical view-pomt, they mterpret Logic 
in psychological terms and describe its relation to other 
aspects of mental hfe — vohtions, emotions, cogmtive 
activities, other than reasomng, attitudes, habits, and the 
like They differ considerably in the proportion between 
their logical and psychological contents, some being 
Psychologies only, others, defimtely Logics. PiUsbury’s 
Psychology of Reasoning, Dewey’s How We Think, 
B^dwm’s Genetic Logic (Vol. I), and Wundt’s Logik,^ may 
well represent the group. How far psychology can be 
helpful to a better understandmg of logical problems and 
to what extent Dynamic Logic actually has used the 
data of psychology was shown m detail above m Chapter 
V, so It IS obvious that between this group ot wntmgs 
and Dynamic Logic there is a close co-operation But, 
on the other hand, one must not forget that the psycho- 
logy of reasoning can never be a successful substitute for 
Logic, for the most important practical aspect of Logic, 
Its normative character, is necess^y absent m psychology, 

I F Bradley, The Pnnctples of Logic, J-ondon, 1922 , B Bosanquet, 
Logic, Oxford, 1911 , B Croce. Logic as the Science of the Pure Concept. 
London, 1917 

* W Wundt, Logih, Stuttgart, 1893-5 
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The third group consists of writings on general scientific 
methodology hke Jevons’s Principles of Science, Pearson’s 
Grammar of Science, the Introduction into Reflective Think- 
ing by Columbia Associates m Philosophy, McCall’s How to 
Experiment in Education, Wolf's Essentials of Scientific 
Method, and the like ^ They study how Logic can be used 
in the investigation of the phenomena of our world and 
for the better understandmg of problems m their actual 
setting. In othei words, they are pnmanly mterested, not 
so much m the relationship of statements to statements, 
but in that of statements to facts, and are the outgrowth 
of the hne of mvestigation put into a definite shape by 
J. S. MiU in the form of his " Inductive Logic ” Any 
Logic proper, and consequently Dynamic Logic, apparently 
forms only a part of general scientific methodology, and 
therefore, while occasionally some very valuable suggestion 
may come to Logic from methodology, generally speaking. 
Logic is more helpful to Methodology than vice versa 
There is one group of writings on general methodology 
which must be discussed separately This is the group 
of works which are concerned with the part which words 
play in reasoning Their main problem is the influence 
of words on thought, and especially the confusion and 
misunderstandmgs which this influence often introduces. 
This group of wnlmgs is represented by Ogden and 
Richards’ Meaning of Meaning, Richards’ Principles 
of Literary Criticism, Mortimer J Adler’s Dialectic, and 
Mauthner’s Kritik der Sprache 

From the pomt of view of Dynamic Logic there are 
two pomts of special interest m this analysis of the 
linguistic aspect of reasoning The first is the emphasis 
on the fact that, besides the traditional function of “ com- 
mumcation of ideas,” language performs many other 
functions ; for example, the function of excitmg attitudes 

1 W Jevons, The Principles of Science, London, 1905 , K Pearson, 
The Grammar of Science, London, 1911 , Columbia Associates in 
Philosophy, An Introduction to Reflective Thinking, New York, 1923 , 
W A McCaU, How to Experiment »n Education, New York, 1923 , A 
Wolf, Essentials of Scientific Method, London, 1925 
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and emotions. When words are used to express statements, 
to represent or refer to certain facts or situations, it may 
be called the S3mibolic, scientific, “ logical ” use of words. 
When words are used to express or convey or stir up 
emotions, it may be called the emotive, “ extralogical ” use 
of words Failure to discriminate in which of its aspects a 
word is used, mevitably leads to confusion and ambiguity. 

The other point of interest is the emphasis on the 
s3mibohc nature of words. Very often words are treated 
as if they were minute but exact copies or alter egos of 
the facts and events for which they stand. In fact, 
words as a rule are but conventional S3mibols arbitrarily 
chosen to represent certain facts or happenings. They 
have no intrinsic co nn exion with the " referents ” or facts 
to which they refer, and it is the process of reference or 
thought that brings together a word and its " referent.” 
If this IS forgotten, and words are separated from the 
process of reference to which they owe their significance, 
two fallacies may result. If a word has lost its connexion 
with any actual referent (or never even had one), and 
functions independently and self-sufiRciently, the result 
is verbal statements, verbal problems, verbal argument, 
and, generally, verbal reasoiung. The magic of words, 
Plato’s ideas, mediaeval " entities,” more modem ” forces ” 
and “ faculties ” may be taiken as illustrations of this 
fallacy. 

If a word happens to be chosen to represent two or 
more quite difierent referents, then failure to realize the 
fact and to mdicate or distingmsh, m any given case, 
which of the many possible referents is meant, results in 
ambiguity and misunderstandings. The words " beauty ” 
or “ meaning ” illustrate this fallacy. 

Smce the study of hnguistic symbolism deals with the 
relationship between words and facts, it is obviously a 
branch of general methodology ] but, smce it lays its 
mam emphasis on words or statements, it is closely con- 
nected with Logic. 

From a certam point of view, it may even be considered 
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as an introduction to Logic, especially to D5mamic Logic, 
for what can be the use and value of statements which 
are not properly connected with and backed by facts ? 

But, on the other hand, it is easy to see that Dynamic 
Logic IS a necessary propaedeutics to this methodological 
S5mibohsm. Methodological S5mibolism, like any other 
doctrine, can exist and function only as a set of mter- 
related and connected statements If so, to function 
properly it must obey the principles of Logic generally 
and of D5matmc Logic especially A few illustrations will 
make thLs clear. If we admit, in the spirit of static Logic, 
that words can be used either symbolically or emotivdy, 
an attempt to decide m any concrete case how a word 
has been used, wiU result in an endless and hopeless 
controversy , because actually any statement is always 
used both referentially and emotively. The driest 
scientific statement is not completely devoid of capacity 
to call forth certam attitudes or emotional evaluations, 
and the most emotional appeal must at least hmt at 
some situation or event m order to be effective. Again, 
if we accept unconditionally, one hundred per cent, the 
traditional notion that each word represents quite a 
definite group of similar events and has a “ definite 
definition,” or if, on the contrary, we postulate, also one 
hundred per cent, that each word refers to many different 
referents, in both cases we are in a very embarrassing 
situation. The first position is obviously divorced from 
reality. The second, while generally true, is pragmatically 
sterile, convertmg language mto a chaotic conglomerate 
of signs without defimte meanmgs. Only by thinking of 
language as of a continuum of words, from pun-words 
and words of obviously double, tnple, etc., meaning near 
one pole to the simplest and most defimte S5miboIs, like 
” this ” or " two,” near the other pole, can we get a 
flexible, definite, and workable conception of linguistic 
S5mibols. Each of them is both ambiguous and definite, 
but in a different degree. Only by arrangmg them m 
the continuum, determining the quantitative mdex of 
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each, and treating them accordmgly, can the problem 
of hngnistic difficulties m reasoiung be adequately 
solved 

Strictly speaking, the wntmgs of all these three groups 
would be better called extra-logical, because they are 
primarily mterested, not in the advancement of Logic as 
an organized techmque of reasomng, not m the reorgan- 
ization of different elements within Logic itself, but in 
the relationship between Logic and our Umverse as a 
whole, or the phenomena of subjective expenence, or the 
facts of the external objective world. Works presentmg 
the classical Anstotehan Logic make the first group of 
wntmgs logical in the stnct sense i This group includes 
a large number of volumes, beginmng with the Organon 
Itself, down to modem textbooks on Logic hke, for 
instance, Davies’s Textbook of Logic Between these there 
IS a long, centunes long, procession of books They 
may differ considerably one from another in the number 
of details and niceties presented, m language, m appear- 
ance and age, in illustrations, in the amount of psycho- 
logical mterpretation mtroduced, but all of them are the 
same m the sense that they all teach the same Static 
Logic based on the law of Excluded Middle, with the 
same rules of definition, figures and modes of syllogism, 
obversion, conversion, and the like. 

What IS the relationship of Dynamic Logic to the 
classical Static Logic ? Though they are in many respects 
qmte different, nevertheless they are not at all entirely 
mutually exclusive, at least from the pomt of view of 
Dynamic Logic Formally, it is quite obvious, if we 
consider Static Logic a particular part of Dynamic Logic 
deahng with propositions of the tyjie corresponding to 

1 To be sure, it must always be understood that there are no rigid 
demarcation Imes between the six groups of writmgs about reasoning 
Many a work can be put mto several divisions For example, the very 
mstructive and lucid little book by Keyser, Thinking about Thinking 
(New York, 1926), may be almost equally weU classified as psychological, 
logical, methodological, and to a certain extent, even as epistemological 
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the foUowmg quantitative value of the fundamental law : 
A IS both B (about one hundred per cent) and non-B 
(about 0 per cent). Dynamic Logic, bemg a more com- 
prehensive, more exact, and more efficient tool of reason- 
mg, IS related to Static Logic as a more comprehensive 
method is, in general, to a less comprehensive one For 
instance, the introduction of loganthms did not and 
never will stop the practice of direct calculation in simple 
cases of multiphcation or division. The new modem 
conception of the electron considerably changed our 
general ideas on the stmcture of matter, but did not 
annihilate all chemical laws and generalizations, although 
It has modified some of them considerably. The same 
happened in physics with the introduction of the Emstein 
theory. The growth of our conception of number embrac- 
mg all known numbers, transfimte ones mcluded, shows 
how, whenever a new kind of number — fractions, negative, 
irrational, imaginary, and the like — was introduced, it 
did not destroy previously known numbers, but only 
modified our idea of them The same situation arises 
when dynamic reasonmgs come to replace static logic. 
The practice elaborated by Static Logic need not to be 
thrown away, as a whole, but must be preserved in great 
part and must be extensively used in certain cases But 
our general attitude to the practice must be changed and 
adapted to the principles of D3mamic Logic. In the cases 
where the new practice must take the place of Static 
Logic, a definite reconstruction of logical techmque must 
be effected What form the reconstruction may take 
is a problem for a special mvestigation, but its general 
character, as mdicated above, will follow the Ime of 
mtroducmg defimte quantitative mdices into all logical 
operations 

The next group consists of wntmgs which represent a 
defimte and rather recent reaction agamst, and cnticism 
of, the traditional Aristotelian Logic. The works most 
representative of the group are Schiller’s Formal Logic and 
Alfred Sidgwick’s Distinction and Crvtinsm of Beliefs, The 
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Process of Argument, The Use of Words in Reasoning, and 
Elementary Logic} The reason why these writings may 
be put in their own separate group is that they criticize 
and attack Anstotehan Logic, not because of its dis- 
crepancy with certain metaphsTsical, epistemological or 
psychological assumptions, but essentially from a purely 
logical and technical pomt of view. They do not ]udge 
Logic by any standards taken from outside or beyond it, 
but directly challenge its efficiency or, to use Aristotle’s 
very expressive term, its " excellence,” which does not 
seem to them to be very high. The centre of their attack 
IS the formal aspect of Aristotelian Logic. Schiller 
calls his book Formal Logic and Sidgwick m. The Use oj 
Words in Reasoning gives to his summmg-up chapter the 
unequivocal title " The Case against Formal Logic.” To 
realize how severe and bitter is the attack on Formal 
Logic, it IS sufficient only to read the following extract 
from the Index m Schiller’s Formal Logic ■ ‘‘ Formal 
Logic ... its abstractions from Application (use) , from 
Context , from Interest , from infemng , from judgmg , 
from real truth ; from real meanmg ; from purpose ; from 
responsibihty ; from time relations of thought ; difficulties 
of ; failure of , impossibihty of its ideals , mconsistency of ; 
injurious mtdlectuaUy , to mankind , to rehgion , its uses 
as ... a game, as exammable nonsense, as a pseudo- 
science , verbality of , leading to meaninglessness.” * The 
entire cnticism of Formal Logic, while as a whole qmte 
effective, is pnmanly destructive and negative. SchiUer 
ends his book with the foUowmg paragraph ; " Our task 
is accomplished. We have struggled persevermgly to 
clear up the real nature of Formal Logic, its real motives 
and its actual effects. ... To us. as logicians, it must 
suffice to have set our house m order and to have cleared 

^ A Sidg^ick, DtsitncHon and Criticism of Beliefs, London, 1892 ; 
The Process of Argument, London, 1893 , The Use of Words in Reasoning, 
London, 1901 , The Application of Logic, London, 1910 , Elementary 
Logic, Cambridge, 1914. 

* Op cit,p 416 
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the ground for a new Logic that will not disdain to 
reflect upon real tliinking, nor confine itself to fictions and 
falsifications 

A. Sidgwick’s books are written in a veiy concihatory 
spirit The spirit of the plea for tolerance and logici 
good-will IS one of the mam issues of his wntmgs, and in 
their purpose they are primarily constructive. Roughly 
speaking, his treatment of the subject can be divided 
into three parts ; (i) a general analysis of fundamental 
problems and difficulties mvolved m our discussions and 
reasoning ; (2) a criticism of Formal Logic ; and (3) 
suggestions on how to make our reasoning more efficient. 

The first part is very interesting and instructive. As 
it seems to Sidgwick, one of the mam difficulties m 
reasonmg is the application of general statements to 
particular cases. A general rule may be quite correct, but 
It is often very hard to decide to which cases it may 
be applied, to which not. In this way our reasonmg is 
very closely connected with and very much dependent 
on distmctions and classifications But smce “ Nature," as 
Sidgwick puts It, is contmuous, all distmctions are, m a 
certain sense, artificial, unreal, and rough. Also, the 
establishmg of immediate causes, on which our reasonmg 
very much depends, is again extremely difficult, because 
we can establish causal relationships only between simple 
happenings, while actually everythmg is more or less 
complex Besides, a really immediate cause tends alwajre 
to comcide with its effect. In techmcal language, the 
mam and fundamental problem of reasonmg m Sidgwick's 
opinion is, how to evade the use of the ambiguous Middle 
Term in Syllogism, which leads to the problem of proper 
definition of M or, practically, m most cases, to distmgmsh- 
ing between M m general and the M m the particular 
case, or the M from the pomt of view of the purpose of the 
statement concerned (M simphoier and M secundum qutd). 

Says he : " The general result of our survey of reasonmg 
and its risks of error is that all the most deceptive kmds 
1 op at., p. 409. 



232 THE TECHNIQUE OF CONTROVERSY 

ol fallacy come -under the notion of Ambiguous Middle.” 
All these difficulties are increased also by the fact that 
the words used to express our thinking constitute a very 
clumsy tool of reasoning. They do not represent our 
ideas adequately, and cannot express and follow the 
continuous growth of the concepts for which they stand 

As a whole and m its details this analysis of the 
difficulties of our reasomng is very illuminative and 
suggestive, and strengthens the position of Dynamic 
Logic considerably. 

The next p£irt, the criticism of Formal Logic, is also 
very keen and effective The mam charges agamst the 
traditional Logic are that it is clumsy and stiff-jointed, 
too abstract, too artificially simplified, that it often 
pretends to be infallible, and, m the attempt, becomes 
meaningless and useless, and that, above all, it is too 
formal in the sense that it separates the process of reason- 
mg from its subject-matter, and is concerned only with 
general rules, while it does not show how to apply them 
efficiently to particular cases. 

It would be rather a hard task to pick up and put 
together in a system all the different suggestions for the 
construction of a new and better Logic which can be 
found m Sidgwick’s wntings Fortunately for students 
of his logical position, m his leist book. Elementary Logic, 
Sidgw'ick himself, in the last part of the book, gives a 
presentation of his pomt of view, which is of the nature 
of a summary of his previous works Here he contrasts 
the traditional formal Logic (which he spells with a 
capital L) and the new logic (spelled with a small 1), and 
gives the main characteristics of the new logic Probably 
the best way to present his point ot view is to use his 
own wording. About the mam purpose and problem of 
logic he says " The central subject of logic is the risks 
of reasoning, so far as they admit of being recognized 
and understood.” * “ . . . The chief problem of modem 
thought — that of usmg general rules moderately and 

1 Elementary Logic, f 241 ' lbtd,p 170 
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wisely instead of either accepting them as perfect gmdes 
or discardmg them as worthless becanse they f^l short 
of bemg stnctly umversal ” ^ “ We have valuable rules 
in plenty, but their value depends on their application 
not bemg taken too hterally and stretched too far The 
problem of right reasoning is that of taking our valuable 
rules with the reqmsite pinch of salt.” * More defimtely 
and in more techmcal language, the chief difficulty of 
modem reasomng is mdicated as follows : “ The general 
result of our survey of reasomng and its risks of error is 
that all the most deceptive lands of fallacy come under 
the notion of Ambiguous Middle.”® The situation of 
Ambiguous Middle is descnbed as follows • “ It is ‘ true ’ 
(m a sort of way) that S is M and also (in a sort of way) 
that M indicates P , and yet, because of a lack of corre- 
spondence between the two ‘ sorts of way,’ the conclusion 
that S is P fails to be supported by these premises ” * 

The practical aspects of logic are descnbed m the 
foUowmg way “ The problem of teaching the new logic 
seems mainly to consist m makmg the student so familiar 
with this view of ambiguity that his whole conception of 
the use of language is affected by it. He has to think of 
' facts ’ always as ‘ statements of facts,’ statements which 
are necessarily descnptive and which necessarily take a 
nsk and involve a possibihty of well-concealed error ” ® 

“ There is thus room for a good deal of instmction to be 
given m regard to the nature of definition as a remedy for 
a discovered ambiguity ” ® Along the line of definition • 

“ . Safety against error [of judgment as to what is 

a relevant, what is an irrelevant distinction — B. B B ] 
depends on the extent and accuracy of our knowledge of 
(i) the mdividual difference itself, (2) the particular 
purpose in view , and (3) the relation between them ” ’’ 
The new logic makes the techmcal side of Logic simpler, 

1 Op ett , p 211 

* op ext , p 241 

‘Op CTl , p 233 

' Op. ext , p 240 


Op ext . p 184 
op «/ , p 187 
Op ext.p 235 
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discarding a " number of doctrines and technicalities ” as 
lacking logical purpose. " In the first place, the intncaaes 
of Mood and Figure are swept away ; also (as we saw at 
pp. 77-84) the distmction between the categorical and the 
h5rpothetical syllogism and all the trivial mmor distinctions 
belongmg to the former ; also (as we shall see m § 33) the 
distinction between inductive and deductive Logic. And 
of the numerous old distinctions between kmds of terms 
and between kinds of proposition, the few that are 
retained require to be seen from a different point of view, 
with a radically changed mterpretation.” ^ " As regards 
technicalities m general, the attitude required by the 
student of logic is the reverse of what it used to be Our 
chief busmess now is not to ‘ learn how to name our 
tools,’ but how to use them.” * 

For better understanding of the whole point of view, 
Sidgwick also recommends discussmg and establishing 
connexions among different statements which together 
express his pomt of view, and as an example of such a 
group of statements he gives the following : 

” ' A ’ is A ; till we know better 

' A ’ IS not not-A ; except when it happens to be so. 

A IS either ‘ B ’ or ‘ not-B ’ ; or both or neither. 

No Statement with a meaning is indisputable. 

Judgments are never simple. 

A major premise has no Subject, but an antecedent and- 
a consequent clause. 

Predication claims the truth of analogy. 

An assertion is the answer to a question with a meanmg. 

All questions are questions of words, even when they 
are questions of fact. 

All importance is relative to some purpose. 

Classes are made by Man, not by Nature. 

Ambiguity is effective only in a middle term. 

The contrast between Induction and Deduction has no 
logical importance. 

1 Op. ctt., p. 169. 
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There is no distinction except when there is also con- 
junction. 

A nustake of fact always mvolves a misapplied dis- 
tmction. 

Definition of a species is of no use where the species 
needs subdivision. 

All progress of knowledge mvolves further disc r i min ation. 

Defimtion to be effective m removing an ambigmty 
must be a postulate, and not a statement of fact. 

Proof is never coercive.” ^ 

About the general spirit and method of logic as com- 
pared with Logic, Sidgwick wntes, discussing Inductive 
Logic : " We no longer look for perfect rules and perfect 
models to which our argument shall conform. We no 
longer expect to get concluswe results, but only results 
guarded agamst such errors as our best existing know- 
ledge and our utmost care may enable us to foresee 
and prevent. Though we stUl use our observation of 
Agreement and of Difference — there is obviously nothmg 
else to use — we recognize that there is no advantage in 
formulatmg a Canon or a Method whose strict provisions 
we can never be sure we have reached. ... On the view 
here taken, then, of the process of ludging evidence, 
there are no canons which can tell us how to avoid error. 
Instead of them we have a review of the difficulties in 
the way of guarding our conclusions, whether main or 
subsidiary, agamst ambigmty of the middle term. . . 
No logic can seriously pretend to reveal those secrets of 
Nature which science is only gradually and laboriously 
discovering. Nor can it cure a dull mmd of all its dull- 
ness, or make a careless temperament consistently careful, 
or remove by word of command those deep-seated habits 
and prejudices which are results of our trainmg and 
character. Any pretensions, therefore, which we may be 
inclined to mahe for logic of providing secunty agamst 
error must be of humbler kmd. The most it can do is 


1 op at., p. 241 
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to give us the same sort of msight that common sense 
and daily experience give us, but to give it in a more 
generalized way.” ^ *’ The old assumption was that Logic 
could by itself decide whether an argument was sound 
or not, and that everyone must accept its verdict or be 
convicted of logical ignorance The new logical method, 
by Its own principles, is forced to be more modest m its 
claim. It recognizes that the only logical cnticism of an 
argument consists m raismg difficult questions which may 
lead us into numerous other difficulties before the parties 
concerned can agree to consider the ongmal question 
settled. There is no coercion or finahty an5rwhere m this 
method, but only an appeal of the same kind that all 
progressive science makes to us — namely, that before 
concludmg that a piece of reasonmg is unsound we should 
get to understand (to the best of our abihty, as fallible 
men) how the error came to be taken for truth ” * ", 

The new system will require from all parties concerned 
in Its working more flexibility of mmd and a larger 
distrust of the pretence of definiteness and certamty 
Not only are the new doctrines and techmcalities less 
numerous, but our whole method admits of less verbal 
finality ” ® 

When this logical position is approached from the point 
of view of D3mamic Logic, nothing can be said against 
its general tenor and purpose — to find ways " of using 
general rules moderately and wisely,” and avoidmg the 
fallacy of Ambiguous Middle Tliat general tendency is 
highly acceptable. But there are certam points in this 
logic which show tendencies quite oppxisite to the intent 
of Dynamic Logic They are (i) the pronounced degree 
of distrust to canons and to " pretence of defimteness and 
certamty,” (2) a certam lack of interest m logical techmque, 
logical tools, and special differentiated logical devices, and 
(3) emphasis on msight or immediate judgment affected 
by the particular concrete circumstances of each given 

^ op ctt , p 192 • Op at , p 244 

* Op at , pp. 225-226 
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situation ; in other words, emphasis on the subjective 
aspect of reasoning. In all three respects Djmamic Logic 
tends to take the opposite course : it firmly beheves m 
the usefulness of canons, it tries to formulate them as 
defimtely as possible, it undertakes, as one of its most 
important tasks, to make our reasonmg as definite, exact, 
and precise as possible, it seeks to get more certainty at 
least about the degree of uncertamty of its operations ; 
It sees the great possibihties m such technical devices as 
formula, scales, and mdices; and, with the help of all 
these devices, it attempts to make our reasoning as 
objective, acceptable, convmcmg, and, m a certain sense, 
even coercive for everybody as possible Probably the 
difference is more in degree and m emphasis than m 
quahty and, as it were, m “ essence,” but practically it is 
important, because it enables Dynamic Logic to introduce 
quantitative treatment as its method, while Sidgwick's 
logic prefers a qualitative approach to problems 
Another practical aspect of the difference is seen in the 
problem of the commumcabdity of logic Emphasis on 
subjective and qualitative poles brmgs with it a low 
degree of communicability Sidgwick starts Chapter X 
of his Elementary Logtc by sa5ang “ The weak pomt of 
the new logic as contrasted with the old is the greater 
difficulty it presents to the examiner and perhaps, as yet, 
to the teacher.” ^ In other words, he says that the 
difficulty arises when commumcation of the ideas is 
required for the purpose of mstruction or of checking. 
The above-quoted (pp 234-5) hst of statements expressing 
the pomt of view of his logic is provided with a note • 
“ There are few, if any, of these concise doctnnes that 
cannot be mismterpreted, and therefore the problem m 
expandmg them is to guard against this nsk.” * This 
note, mdeed, is very appropriate and answers a real need, 
and m that way also mdicates the low degree of the 
commumcabdity of statements constructed in accordance 
with this logic. Another statement, " our whole method 
1 op cit , p. 225 • op ext , p. 241. 
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admits of less verbal finality,” ‘ confirms the same fact. 
Dynamic Logic, on the contrary, sets before itself as one 
of its main problems the construction of devices and 
mechanisms needed for an easily understandable, unam- 
biguous, and exact expression of our most important 
statements 

‘‘ Symbolic Logic ” makes the sixth and last group of 
logical writings to be considered In many respects it is 
a complete opposite to the point of view of Sidgwick 
and SchiUer. Sidgwick concludes his Use of Words tn 
Reasoning with the followmg statement : “ Logic will 
remain an almost useless study so long as we forget that it 
is in the subject-matter of reasoning, not m any abstract 
* reasoning process,’ that all effective error is concealed.” 
C. I. Lewis, speakmg from the pomt of view of Symbolic 
Logic, describes methods of that Logic as “ valid for 
‘ any ’ subject-matter and independent of the nature of 
the subject-matter ” * B. Russell declares quite definitely • 
” There is a certam lordliness which the logician should 
preserve ; he must not condescend to derive arguments 
from the things he sees about him.”® And truly it is 
almost impossible to imagine any Logic more formal and 
separated from subject-matter than Symbolic Logic in 
its modem development. 

The main features of Symbolic Logic are adequately 
presented in the following definition given by Lewis : 
” Symbohc Logic is the development of the most general 
principles of rational procedure, m ideographic symbols, 
and in a form which exhibits the connexion of these 
principles one with another.” • The most characteristic 
feature of Symbohc Logic is its consistent use of “ ideo- 
graphic symbols.” As a matter of fact, a well-developed 
system of Symbohc Logic, after a few mtroductory 

1 A. Sidgwiclc, Elementary Logic, p 226 

* C. Lewia, A Survey of Symbohc Logic, Berkeley (CaMomia), 1918, 
P 341 

* Bertrand Russell, Introduction to Mathematical Philosophy, London. 
1919, p 192 

* Op at , p. I. 
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remarks explainmg the symbols used, can be presented 
only in terms of its shorthand, without a single word of 
any common language. What kind of S5mibols they are, 
a few illustrations wiU indicate. For instance, instead 
of 3 a 3 nng, “ at least one of the two propositions, p and q 
is true,” they write “ pvq" p oq” means “ proposition 
p imphes q ” (B. RusseU and 'Wiitehead’s notation) ; 
then *' g 0 . p V q” means " g implies that at least either 
p or q is true ” and “ p o q— —00 {pq) " (Lewis’ nota- 
tion) means " The statement that p and q are con- 
sistent IS equivalent to the statement that it is not true 
that it is impossible that p and q both be true,” etc. 

To be sure, strictly speaking, the ideographic sjmibols 
or pecuhar shorthand used by S3mibolic Logic is a device 
only for a special and better kind of presentation and 
fixation, and not of explanation, of our cogmtive activities. 
Indeed, like all S5mibols, they do not say anythmg beyond 
the actual phenomena for which they stand. They 
represent certain logical umts, do not mtroduce anythmg 
more than the units express, and have no meanmg or 
significance beyond the meanings of the correspondmg 
logical units But, on the other hand, when apphed 
consistently and vigorously, the ideographic method of 
representation bnngs in qmte new possibilities for a much 
more comprehensive and mclusive correlation and recon- 
struction of logical umts; and m this way it becomes 
more than a mere device of representation and grows 
into a new and extremely powerful, precise, and effective 
method of organizing our reasomng , m other words, it 
becomes a new method of Logic. The process which 
takes place here is very much like what happens m the 
transition from anthmetic to algebra. Strictly speaking, 
algebraic notation is merely a more convenient means of 
presenting certain cogmtive processes which could go on 
even without algebraic notation, but when used exten- 
sively the algebraic notation grows mto a special mathe- 
matical method, the complete efficiency of which one 
can easily realize when one compares any branch of 
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modem calculus with the arithmetic of the Greeks or 
Romans 

Ideographic notation is certainly extensively used by 
Symbohc Logic. Russell and Whitehead’s Pnnctpia 
Maihematica} for mstance, is mostly pages and pages of 
queer-lookmg formulae. And the results are truly remark- 
able. Pnnctpia Mathemattca and Aristotle’s Organon are 
mdeed about as different as Greek anthmetic and modem 
calculus 

The comparison of Symbolic Logic to calculus and even 
the mere appeairance of the ideographic notation may 
suggest a considerable resemblance of S3mibolic Logic 
aind Mathematics Actually, the relationship between 
Symbohc Logic and Mathematics is much more funda- 
mental and much closer than a mere resemblance 
Symbohc Logic combines characteristics of both Mathe- 
matics and Logic. It is a cross-breed between them or a 
fusion of both of them In more logical and exact terms, 
S5mibohc Logic is a contmuum, and a very thorough one, 
between Mathematics and Logic eis poles As m any 
continuum, it is possible to approach the middle part of 
it either from one pole or from the other Startmg from 
the Mathematics pole, we may consider Symbolic Logic 
as an outgrowth of Mathematics , starting from the 
Logic pole, we may mterpret it as an outgrowth of Logic 
It IS very mterestmg to notice that both these a priori 
possibilities were actually realized in the course of the 
development of Symbohc Logic. 

RusseU and Whitehead’s Prtncipia Maihematica repre- 
sents the latter approach . the construction of Symbolic 
Logic by a consistent and mgemous development of a 
few very elementary logical assumptions. Considenng 
the scale of the enterprise, its comprehensiveness, the 
simphcity and fewness of assumptions, the strictness of 
proofs, and the degree of co-ordmation of all parts, the 
logical system of Principta Maihematica must be regarded 

IAN WhiteheadandB. Russell, Prmw^aAfa^Aemohca, Cambridge, 
19*5 
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as one of the most remarkable and monumental achieve- 
ments of human genius. On the basis and by means of a 
very few primitive ideas assumed — such as implication, 
the relation of a term to the class of which it is a member, 
the notion of " such that,” the notion of relation, etc. — 
without mtroducing later any new independent ideas, 
Pnnctpta Maihemaixca constructs not only the whole of 
Logic but, what looks nearly incredible, the whole of 
Mathematics. It is true that, before the properties of 
cardmal numbers are demonstrated, as Lewis remarks, 
some four hundred peiges of prolegomena are required, 
but nevertheless when the idea of cardinal numbers is 
mtroduced it is expressed only m terms of the most 
elementary and purely logical assumptions There are 
three pomts m Pr%ncxp%a Mathematxca which have a 
special interest from point of view of Dynamic Logic. 
First — the Logic of Prvncvpxa is defimtely static m the 
sense that it is based on the law of Excluded Middle : 
" A caimot be B and non-B simultaneously ” Both the 
law of Excluded Middle and the law of contradiction are 
explicitly stated m form of propositions 2*11 (p. 105) and 
3 24 (p. 117). It IS true that formally both pnnciples do 
not seem to play any specially important part m the 
system. Neither of them is taken as a primitive pro- 
position, and there are about thirty other propositions 
before the- first of them. But m fact the law of Excluded 
Middle IS, so to speak, a pre-elementary assumption of 
the whole S5retem. The primitive postulates which are 
mtroduced at the very beginning unavoidably brmg m the 
pnnciple of Excluded Middle by the very manner m 
which they are stated. To mtr^uce the idea of “ p” 
and ‘‘-p " without “ ±p ” is to assume tacitly that any 
“x” can be either p or non-;^ but not both at the 
same time. All other assumptions, as for instance, the 
idea of imphcation, " p imphes or does not imply q," or 
the idea of a class and its member stated as " x is or is 
not a member of the class ” — all are possible only because 
of the unconditioned acceptance of the law of Excluded 
0 
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Middle, which is really the corner-stone and the very 
foundation of the whole system. 

Secondly, Pnnctpia Mat^matica is throughout thoroughly 
qualitative. Not only is the logical part proper exclusively 
qualitative, but, what is almost unbelievable, its mathe- 
matical part IS so constructed that Mathematics itself 
IS presented m terms exclusively qualitative Instead 
of a conventional understanding of Mathematics as a 
science whose subject-matter is magnitudes and numbers. 
It IS here considered, probably for the first time in the 
history of humanity, as a complex of different relations 
which are capable of bemg completely expressed m 
exclusively quahtative terms. 

Thirdly, the logic of Prtncipta Mathemahca is concerned 
with particular cases only as ^eady actually or potentially 
related to the previously established generalizations and 
groups Any item is considered either as a member of a 
certam class, or as already “ implied by " or " implymg ” 
something, or as equivalent to something, and so on. All 
cognitive processes connected with reaching the decision, 
whether ” p” is (or may be) a member of a class A or 
It IS not, or whether “ q ” may or may not imply " p” ; 
m other words, all cogmtive processes involvmg the 
identification of a particular case, are left out of con- 
sideration entirely It is obvious, therefore, that in the 
whole system there is no room for any “ border-line ” 
cases or cases partially within a class or partially outside it. 

The three characteristics — ^the assumption of the law of 
Excluded Middle as the foundation, the exclusive quali- 
tativeness, and the emphasis on general rules rather than 
on ways of applymg them to particular cases — are very 
closely related one to another It is even fair to say that 
they are only three different aspects of the same t3q)e of 
cogmtive activities. This close connexion of the three 
characteristics may be seen even m the traditional Static 
Logic, but not very clearly. The logic of Prtncipta Mathe- 
mattca, with its mathematically precise form of expression, 
shows it much more defimtdy. But m the other system 
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of Symbolic Logic — the Boole - Schroeder Calculus of 
Logic — ^it IS made quite explicit and obvious. 

It IS worth while to notice that, though they have two 
quite different startmg-pomts and therefore two different 
methods, the two systems, the Boole-Schroeder Algebra 
and Pnnctpta Mathemahca, reach a similar conclusion 
and construct very similar systems. The similarity is so 
great that Lewis says defimtely * " . . So far as the 

logic which we have expounded goes, the two methods 
give roughly identical results ” ^ That, to be sure, must 
naturally be expected when the contmuity between poles 
IS estab^hed as well as it is m this case where Mathe- 
matics and Logic both are transformed and combmed 
mto one contmuum of Symbolic Logic 

As mentioned above, the Boole-Schroeder Algebra of 
Logic approaches the problem from the mathematical 
pomt of view and on the basis of mathematical assump- 
tions Its central idea is that it considers Logic as a 
special kmd of Algebra, where all variables used have only 
two possible values . o and i If we accept this limitation 
and consistently follow it, all algebraic propositions 
and operations hold good for Logic, understandmg by 
the term " Logic ” the traditional Static Logic. In its 
logical aspect, the assumption means that any umt 
of thought may either possess certain characteristic 
completely, “ i ” or, m other words, one hundred per 
cent, or possess it m the zero amount, m other wo^, 
possess It not at all. From this pomt of view the assump- 
tion IS an assertion of the exclusively qualitative character 
of the Logic of the system. On the other hand, the 
assumption leads immediately to, or, we may even say, 
expresses itself best in the form of the equation x® = x, when 
the equation is considered to be universally true. The logical 
significance of the equation is well expressed by Boole 
himself m his epoch-makmg Laws of Thought ® as follow^ : 

I C Lewis, A Survey of Symbolic Logic, p 290 

■ George Boole, Collected Logical Works, Chicago, The Open Court 
Publishing Company, 1916. 
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“ That axiom of metaph5reicians which is termed the 
principle of contradiction, and which affirms that it is 
impossible for any bemg to possess a quality and at the 
same time not to possess it, is a consequence of the 
fundamental law of thought whose expression is x* = x ” ^ 
Then he writes the equation m the form 

X* -x =0 and x (i -x) =o . . . (i) 

and, giving “ to the S5nnbol x the particular mterpretation 
of men," illustrates its logical meanmg by the statement 
that the equation (i) thus expresses “ the prmciple, that a 
class whose members are at the same txme men and not men 
does not exist. In other words, that it is impossible for 
the same individual to be at the same time a man and not 
a man." * Thus we see that the mathematical presentation 
shows very clearly that there is a close mtrmsic and 
fundamental relationship between the law of Excluded 
Middle and the exclusively quahtative character of Static 
Logic, because both the principles are actually expressed 
here by the same equation x® =x. 

It is mterestmg to see how the mathematical analysis 
of this equation leads Boole to some very suggestive 
deductions concermng the general character of static 
reasoning Says he : “ I desire to direct attention also to 
the circumstance that the equation (i) m which that 
fundamental law of thought is expressed is an equation of 
the second degree. Without speculatmg at all m this 
chapter upon the question, whether that circumstance is 
necessary in its own nature, we may venture to assert 
that if it had not existed, the whole procedure of the 
understandmg would have been different from what it is. 
Thus It IS a consequence of the fact that the fundamental 
equation of thought is of the second degree, that we 
perform the operations of analysis and classification, by 
division mto pairs of opposites, or, as it is technically 
said, by dichotomy.” * 

1 op. nt , p. 54 , original 1854 edition, p 49. 

* Op cit , p. 54 , original edition, p 49. 

* Op «/ , p. 55 ; original edition, p 50. 
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To be sure, it is quite possible — and probably truer — 
to say that not the dichotomy, etc., is a consequence of 
the properties of the fundamental equation of thought, 
but, on the contrary, the properties of the equation are a 
consequence of the acceptance of the law of Excluded 
Middle and of the principle of dichotomy as the funda- 
mental canon of our reasoning. But the question as to 
which is effect and which is cause, is of small importance 
here, the significant fact being the close relationship of 
the factors concerned. 

Summing up the different logical attitudes discussed 
above, we see that, putting aside the metaphysical and 
psychological interpretations of Logic, there can be found 
at the dawn of self-conscious human thought, as well as 
at the present time, two opposite types of reasomng and 
logical theory. 

The first, illustrated by Parmenides, Aristotle, and 
Prtncipta Maihetnaitca, is based on the law of Excluded 
Middle. It IS static, absolutistic, exclusively quahtative 
in connotation, and formal, and lays emphasis on general 
rules rather than on particular cases or, m other words, 
on secondary rather than pnmary cognitive experiences. 
Its advantages are that it is definite, easily expressed in 
verbal or ideographic symbols, and therefore easily com- 
municable ; that It satisfies the passive, contemplative 
aspect of the human mmd and gives certain giudance m 
managmg simple and clearly-outlmed problems. 

Its disadvantages are that it is considerably divorced 
from the stream of events m the ever-changmg reality, 
that Its general rules are very hard and often even 
impossible of application to particular cases, and that, 
therefore, it is helpless before many most important 
problems of the border-hne-case-type and dealing with 
processes of a high rate of change. 

The second type of reasonmg, illustrated by Heraclitus, 
Hegel, and Sidgwick, is based on the law of Included 
Middle — A is simultaneously B and non-B It is dynamic 
and relativistic, and lays more emphasis on particular 
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cases and primary cognitive experiences than on general 
rules and secondary cognitive experiences Its main 
advantages are that it is remarkably in tune with the 
d5mamic aspect of the Universe, that it therefore satisfies 
the tendency of our mmd to produce changes m our 
environment and to control it, and, last but not least, 
that it has great possibilities for mtroducmg quantitative 
evaluation into our reasomng 

Its chief disadvantage is that the possibihties just 
mentioned have never been realized socially. If the 
Logic of Excluded Middle has only two quantitative 
mdices, o and i, the Logic of Included Middle, m the 
form m which it has existed up till now, havmg abandoned 
the narrowmg limits, has introduced nothing in their 
place, and has therefore become even less quantitative 
than Static Logic As a consequence of this come 
indefinitencss, distrust of general laws and formal rules, 
and incommumcability. All this accounts for the fact 
that, while individual thinkers possessing a keen sense of 
quantitative judgment and of proportion have mdividually 
used the Logic of Included Middle as tools for reasonmg 
with remarkable success, socially the Logic has never 
been constructive enough and has not yet realized its 
great possibihties. Thus far it has been used mostly in 
its negative capacity as a counter-check, as a protest 
against the clumsiness and ineffiaency of Static Logic — 
in this latter capacity as political parties are sometimes 
supported, not so much for their merits as because of the 
mistakes and mefficiency of their rivals. 

This brief summary mdicates the position of the logical 
attitude presented m the previous chapters. It takes the 
two types of reasomng, not as separate and independent 
entities, but rather as two poles of one contmuum, and 
it tries to construct a system which, to a certain degree, 
umtes the positive aspects of both and eliminates their 
defects As a foundation, the principle of Included 
Middle is accepted, and this msures the d3mamic spirit 
of the whole enterprise. But it is not taken as a mere 
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general iJrinciple, rather chaotic m its imphcations ; by a 
consistent application of the principles of Continuity and 
Relativity, an attempt is made to develop it into a set 
of general formal canons To make the general prmciples 
more apphcable to individual cases and to make the 
whole system more definite and commumcable, the mam 
defect of both types of Logic mentioned above, namely, 
the lack of quantitative evaluation, is eliminated by mtro- 
ducmg the requirement of quantitative indices As one 
possible way of realizing this reqmrement, the quanti- 
tative scales are suggested. 

The Dynamic Logic presented here has as its starting- 
pomt the postulate of Included Middle, which has often 
shown a tendency to grow into logical points of view, 
rather informal, or even antagomstic to any formal 
prmciples. But it is mterestmg to notice that the intro- 
duction of the quantitative evaluation reduces the 
tendency so much that even the qmte formal develop- 
ment by methods of Symbolic Logic looks fairly probable. 
If Boole’s Algebra, where the value of variables is 
postulated to be either o or i, represents a mathematical 
treatment of Static Logic, it is qmte plausible to expect 
that Algebra, where the value of variables is postulated 
to be ever5d;hmg between o and i as Umits, if such an 
Algebra shows itself capable of growth, may develop mto 
a S3mibolic D5mamic Logic 

As may be seen from the above presentation, the 
S5mthesis of the D)manuc Logic based on the Prmciple 
of Continuity was guided by two ideas the defimte 
inefficiency of the classical Static Logic and the vision of 
the commg new Logic — the Logic both practical and 
comprehensive, definite without being dogmatic, precise 
without being pedantic, and flexible without bemg chaotic. 
To’ what degree and by what means this ideal of Logic may 
be realized the Future will show, but every step m this 
direction answers a real need. 



CHAPTER IX 


IMPLICATIONS OF DYNAMIC LOGIC 

Render therefore unto Casar the things which be Ciesar's, 
and unto Gad the things which be God's — St Luke. 

In conclusion, several bearings of Dynamic Logic on 
certam problems outside of Logic proper must be 
mentioned. 

First let us take an inference from Dynamic Logic 
which should never be drawn, though there is probably 
a strong temptation to do so. From the emphasis 
frequently laid by Dynamic Logic on the controlling 
aspect of experience versus contemplation and on rela- 
tivity versus absolutism, one may draw the conclusion 
that acceptance of Djmamic Logic means generally an 
exclusion of the contraaplative and appreciative elements 
of experience and a denial of absolute values. It is not 
at all so. If it were possible to choose between a world 
of expenences, completely controlling, and a umverse of 
pure appreciation, the present writer hunself, for mstance, 
would definitely choose the latter. He ventures to say 
that he would be backed m this choice by a great 
majority, because even people who enjoy controlling 
activities tremendously, after all, enjoy them. This means 
that people perform them for the satisfaction which they 
bnng ; m other words, for the appreciative and passive 
aspect of them. But, unfortunately or otherwise, the 
nature of the world of our experiences is, m fact, of such 
a kmd that it is impossible to find any activity absolutely 
passive or absolutely controlling. 

Furthermore, even a persistent selection of extremely 
controlhng or extremely appreciative experiences, although 
actually possible, in the long nm, is detrimental both 
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socially and individually. Thus, because of their indul- 
gence in the appreciative aspect of experience and their 
neglect of the controlling counterpart of it, the Russian 
intellectuals were cast by the cataclysm of the Revolution 
from the social position which they ought to have mto 
the depths of mdescnbable suffenng and even into danger 
of physical destruction. On the other hand, modem 
Western mdustrial civilization, ivith its over-emphasis on 
control and appalling neglect of contemplation, is very 
probably doomed. If no new factors enter and change 
the present trend of development, Western humanity 
either wiU be completely dehumanized or will pensh 
in an all-destroymg war. Individually, an exclusive 
emphasis on efficiency would make men mto sterile and 
unproductive Robots,^ while a one-sided cult of appre- 
ciation would produce the ugly and unsound greenhouse 
aestheticism, whose victims can be found in any large 
" Bohemian ” centre. 

The impossibihty of excluding the contemplative aspects 
of experience and the danger of extremism m this respect 
also give the answer to the question of the exclusion of 
absolute values. As far as we are mterested m control, 
we must be relativists. As far as the emphasis is laid on 
contemplation and appreciation, the absolute values are 
the ones which particularly satisfy us. Intensive adoration 
m Religion, admiration m Art, meditation m Contempla- 
tion, and devotion m Love and Friendship are experienced 
and can be expressed only in terms of absolute values, 
incomparable and imique. The need for absolute values 
IS directly proportional to satisfactiou by the experience 
and to lack of desire to change or control the situation. 

The next pomt is philosophical. It is impossible to 
overestimate the significance of Kant’s Copemicem revolu- 
tion. Before it, the things around us were considered 
as something primary, " reaUy real,” and our knowledge of 
things was bought to be denved from them Kant 

^ K Capek, R U R. (Rossum’s Vmversal Robots), Garden City, 
New York, 1923 
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pointed out that, on the contrary, in fact the properties 
of our intellect determine the world we live in. In other 
words, he proclaimed that not ontology is a key to episte- 
mology, but vice versa, epistemology conditions ontology. 
If this is so, if epistemology is more primary than ontology, 
obviously m our endeavours to understand the nature of 
the universe we have to start with an mvestigation of our 
cogmtive faculties. Accordingly, Kant performs his keen 
analysis and cntique of our reason. But m this form the 
course of the philosophical Copermcan revolution is not 
complete. Epistemology is not a completely mdependent 
term, nor the most primary term, m the process of a 
philosophical mterpretation of experience So far as it is 
presented or experienced in terms of statements, it is 
conditioned by Logic, which gmdes the construction and 
evaluation of the statements. Thus the analysis and 
critique must be extended farther down, to the foundation 
of the whole philosophical inquiry — ^mto Logic itself. To 
be sure, if it is assumed that there can only be one Logic, 
then Logic is accepted as somethmg unique, mdependent 
of anything else, and completely primary. In this case, 
a critical analysis of Logic is not especially necessary, 
because it can hardly be expected to influence epistemo- 
logy and ontology to any considerable degree Probably 
It was so m Kant’s own case, for it looks as if he 
considered Logic definitely bound by the Law of Contra- 
diction But if the considerations presented above are 
conect, and we have to choose between two Logics — the 
Logic of Excluded Middle and the Logic of Included 
Middle — then the situation is entirely different. Any 
epistemology and ontology, then, are defimtely deter- 
mmed by Logic. That it is really so, can be seen m the 
case of Kant. His antinomies, which play qmte an 
important part in his conceptions of the world of thmgs- 
m-themselves and of the world of our expenence, are 
puzzhng sphinxes only from the point of view of Static 
Logic. From the point of view of Djmamic Logic they 
do not need any metaphysical by-structures to be accept- 
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able, and therefore do not necessitate the assumption of 
any transcendental entities. 

An even better illustration is supplied by Bradley’s 
Appearance and Reality. The whole of his argument and 
search for reality is an ontological mterpretation of 
Static Logic generally and of the Law of Excluded Middle 
particularly. He takes in turn the most significant 
aspects of our expenence — ^primary and secondary quah- 
ties, things and their quahties, relations and qualities, 
space and tune, motion and change, cause and effect, 
activity and passivity, self, and the like — and pomts out 
that all the categories involve " contradictions,” ” mcon- 
sistency,” ” self-discrepancy,” and so on. Then, accepting 
as a supreme cntenon of reality an absence of contra- 
diction — “ Ultimate reahty is such that it does not 
contradict itself, here is an absolute cntenon ” ^ he 
proclaims that aU the phenomena enumerated above are 
not reality but an appearance 

It IS easy to see that the choice of this cntenon of 
ultimate reahty is equivalent to acceptance of Static 
Logic as the only Logic possible. Also it is obvious that 
Static Logic is the mam if not the only factor deter- 
mming the ontological views of Bradley ® 

Dynamic Logic may also make some contnbution to 
the general methodology of the sciences deahng with the 
behaviour of human beings, and especially with so-caUed 
inner expenence Philosophy, Ethics, Esthetics, Educa- 
tion, Psychology, Sociology m part, and the like, form 
this group of sciences, which nught be called humanistic 
or mental sciences. Their methodology has not yet 
reached a satisfactory level of development. 

I F Bradley, Appearance and Jiealtty, London, 1893, p 136 

* It goes without saying that here we axe concerned with the logical 
structure of Bradley’s argument, not with the general truth or falsity 
of his constructive conclusions Also the question as to whether the 
logical narrowness and dogmatism of his argument actually mvahdates 
his position IS left entirely open It is only mtercstmg to notice that 
Bradley’s final conclusions sound very much like a piece of Dynamic 
Reasoning, and can hardly be easdy accepted on the basis of strict 
Static Logic. 
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Of all sciences. Mathematics was fortunate m construct- 
ing the first satisfactory method. To be sure, in the 
different branches of Mathematics, new devices and 
special methods have been introduced all along, but the 
remarkably satisfactory general method of Mathematics 
was form^ almost from its very beginnmg. The high 
degree of perfection of the method is best expressed in 
the defimteness and communicabdity both of the problems 
mtroduced cind of the results reached. The group of 
sciences such as Chemistry, Biology, Geology, which 
comprises Natural Science, was the next to build a fairly 
efficient general method. Less efficient is the method of 
the social sciences, such as Economics or Sociology, but 
in the worst position of all are the disciphnes, mentioned 
above, which form a group of mental sciences The 
inefficiency of their method is expressed especially clearly 
m the fact that too many of their propositions are merely 
matters of opmion, and not generally accepted theories. 
The attempt to make a wholesale transfer of the method 
of Naturd Science mto the disciphnes of this group can 
hardly be of great help Behaviourism is trying it now 
in Psychology, and is creating a new science, which is 
rather interestmg m itself and may be of practical import- 
ance m the future, but CEin hardly be a successful sub- 
stitute for Psychology. The subject-matter and problems 
of the mental sciences are of their own kind, qmte specific, 
and compelled therefore to work out their own method. 
Smce the greatest handicaps m this field are the difficulty 
of applymg general propositions to mdividual cases and 
the lack of quantitative evaluations. Dynamic Logic, 
which attacks both problems, promises to be of consider- 
able help here 

With the help of D5mamic Logic it is becoming possible 
also to begin an investigation of the individual character- 
istics typical of the reasomng of different writers and 
thinkers. In other words, it is possible to start a new 
study of human mind which can be called Logic-analysis. 
The traditional Logic, with all its technicahties, scarcely 
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provided any practical means for this kmd of mvestigation. 
Obviously it would be rather a disagreeable undertaking 
to search m the works of a reputable writer for mistakes 
agamst the rules of traditional Logic. Probably a few 
pettHones prtnctpit or tgnoreUtones elencht would be found, 
occasionally even undistributed or grossly ambiguous 
middles might be discovered, but all this would not 
throw much light on the individual logical style of the 
thinker, any more than catalogmng violations of the rules 
of elementary grammar would give an idea of the literary 
style of a novehst Dynaimc Logic offers quite different 
possibihties. To what degree the reasonmg of the writer 
IS dynamic and to what degree static, what are his 
favourite contmua, how nch and contmuous they are, how 
skilful he IS in quantitative evaluation and to what 
extent he uses it, all this can be analysed by means of 
Dynamic Logic When its quantitative method is applied 
to the procedure itself, data of this kmd can be presented 
even with quantitative mdices, and will give an instructive 
picture of the logical habits of the thinker m question. 
How it can work actually was indicated above by the 
Logic-analysis (to be sure, elementary and tentative) of 
the reasonmg of Dewey, Herachtus, and Parmemdes. The 
writer ventures to call this kmd of investigation Logic- 
analysis, by analogy with Psycho-analysis. Psycho- 
analysis, m spite of Its many defects, exaggerations, and 
misuses, has to its credit one great merit. Before Psycho- 
analysis, Psychology scored many different achievements. 
It made general laws and defimtions ; it accumulated a 
certam collection of actual facts partly supporting the 
general principles, partly showing their limitations ; it 
conducted many experiments in special laboratories ; 
under the rather misleadmg name of “ individual differ- 
ences” it studied how different characteristics are dis- 
tributed in different sub-groups of a large group , but as 
to applications of general rules to concrete cases, that is 
to say, to actual individuals in their actual setting. 
Psychology generally (with maybe the partial exception 
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of measurements of mtelhgence) was not quite successfuL 
Psycho-analysis was first to take an mdividual as a 
contmuum from his birth to the last moment of his 
existence and to centre its mterest on the interpretation 
of the mental life of mdividuals m the light of certain 
principles rather than on the abstract prmciples them- 
selves. The same situation is at present taking place in 
Logic. The traditional Logic, with all its abstract rules 
and techmcahties, can deal with reasonmg only when it 
IS artificially chopped mto minute bits, isolated and life- 
less The only actually existmg reasoning, the continuous 
and, at any moment, unique flux of thought of a livmg 
and changmg individual, is entirely beyond the reach of 
Logic m Its present form. These hving, first-hand, 
cognitive experiences, we hope, wdl be more accessible 
to Logic-analysis based on Dynamic Logic. 

The next two suggestions — the tests for measuiing 
quantitative mtelhgence and the construction of a 
Symbolic Logic with symbols of thought-umts admitting 
all Vcdues between o and i — ^have already been discussed 
above at length and must here be only mentioned (see 
Chapters VII, p 192! and VIII, p. 247). 

The last pomt to be discussed here is one of the 
bearmgs of D5mamic Logic on intellectual social relations. 
From the beginmng of civilization, one of the greatest 
handicaps to successful social co-operation and creative 
good-wdl has been Intolerance To be sure, not mtellect 
nor reason is pnmanly responsible for Intolerance. It is 
not of a cognitive nature only , it is essentially an attitude, 
emotion, passion. But, on the other hand. Intolerance 
can express and crystallize itself only round certain ideas, 
certain statements. Without an idea conveying its con- 
tention, it can neither spread nor grow. But what is 
most important m the whole situation is the fact that 
Intolerance nearly always poses as a mamly mtellectual, 
rational, and cognitive issue. In this aspect. Intolerance 
is much assisted and even fostered by Static Logic. A 
mind dogmatically convmced that if A is B, it by no 
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means and in no degree can be non-B, a mmd accustomed 
to hard and fast demarcation-lmes and to absolutistic, 
unmodifiable judgments , in other words, the logically 
static mmd, is a well-tiUed soil for Intolerance 

As a reaction against Intolerance, and largely as a 
product of recent years, another very destructive attitude 
has arisen — Indifference Nowadays one not infrequently 
meets people who will not accept any ethical principles, 
for, as they say, " No ethical code is perfect.” For the 
same reason, other people have difficulties m foUowmg 
their rehgious convictions, feeling that “ other quite 
different religions are qmte good also ” Sometimes this 
kind of attitude prevents its adherents from havmg any 
defimte opmion even on the most important issues. It 
seems to them that none of the proposed solutions of the 
problem before them is qmte acceptable, but, as they say, 
on the other hand, " m a certam sense ” all the solutions 
are true. The worst of it is that this weakenmg and 
dismtegration of cognitive life is sometimes mistaken 
for tolerance. Certam epithets hke " open-mmded ” and 
“ without prejudices,” very complimentary not long ago, 
are now acquirmg a dubious flavour. Having mduced 
someone to accept some profitable but ethically rather 
questionable busmess combination, or to perform some 
well-paid but not qmte honourable service, a shrewd and 
" aggressive ” speaker will often say “ This is splendid ! 
I knew that you were a man without prejudices ” 
Sometimes a wammg like the followmg may be heard 
in a fnendly conversation ; " You had better watch your 
step with that fellow. He is awfully smart and, you 
know, ‘ open-mmded,’ as he styles himself, so one can 
expect ever5^hmg from him ” This mdifference, mdefinite- 
ness, mental bonelessness is logically connected with 
quantitatively unmodified dynamic reasomng. If any A 
is merely both B and non-B, if any statement is equally 
acceptable and unacceptable, then Indifference comes 
mevitably to a mind devoid of sense of proportion and 
logical tact. 
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The best remedy against both Intolerance and 
Indifference is genuine Tolerance. 

Its cognitive counterpart is a firm belief m one's own 
convictions, readiness to change them if sufficient evidence 
comes, and a regard for other and different convictions 
m proportion to the degree of their acceptabihty. 

Its logical foundation is the acceptance of the 
contmmty of thought-units and of their quantitative 
modification ; m other words, the acceptance of Dynamic 
Logic. 



APPENDIX 

A list of the pairs of opposites used by Dewey m his Democracy and 
Education, and How We Think ^ 


Living bemg — dead matter 
Maturity — immaturity 
Child— adult 

Young child — young animal 
School— hie 
Community — group 
Consensus — lack of hke-minded- 

Poor experience — meanmgful 
experience 

Living alone — livmg toother 
Living with others — d^berate 
education 

Practical aims of institutions — 
cultural value of institutions 
Vital— dead 

Present-personal — ^remote 
Formal — informal 
Incidental — mtentional 
Physical forming — education 
Active — passive 
Thinkmg — overt act 
Education — training 
I ndividu al — society 
Muscular habits — desires 
Idea (of word] — sound 
Savages — ^modern nations 
Enviromnent — enviromng cir- 
cumstances 

Chmice envnonment — design 
environment 

Usual environment — simplified 
environment 
Guidance — ^ruhng 
Environment — mdividuai 
Adaptation of environment — 
Captation to environment 
Fixed tobits (routme) — mtelh- 
gence 

Conformity — umformity 
CMd's end — educator's end 
" Natural ” — ^horseplay 


Realistic — idealistic 
Natural — arbitrary 
Faculty — ^function 
Selection — at random 
Subject-matter — activities 
Innate faculties — mfluence of 
environment 
Learning — mstnictmg 
Present — past 
Present — future 
Conscious — unconscious 
Recapitulation — creative de- 
velopment 

Heredity — environment 
Process — ^product 
Meanmgful — blmd 
Routine — capncious 
General — ^particular 
Social — personal 
Normative— descnptive 
Family — gang 
Masters — slaves 
Natural — social 
Agent — his end 
Interest — disciphne 
Initiation — completion 
Executive persistence — intel- 
lectual plannmg 
Knowledge — thing s 
Intelligent — stupid 
Mmd — trainmg 
Internal (m art) — external 
Mental — ^physuial 
Practice — theory 
Fme arts — mdustrial arts 
Leisured classes — labouring 
classes 

Utilitananism — culture 
Drill — ^understanding 
Trymg — undergomg 
Senses — muscles 
Relations — ^tlungs (facts) 


1 The list does not pretend to be complete and exhaustive but it is 
fairly representative. The pairs of opposites are not arranged m any 
definite order 

R » 
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Tadgment — perception 
Experience — ^theory 
Idea — ^word 

Reasoning — ^tnal and error 
Imaginatran — overt action 
Partially — impartially 
Showing — keepmg out of data 
Information — ^thinlong 
Pure sciences — apphed sciences 
Formal education — ^hfe educa* 

Humanity — state 
Inquiry — prejudice 
New — old 
Man— citizen 
Private men — ^rulers 
National — ^mtemational 
Ends — results 
Activity — (its) object 
Freedom of action — influence of 
environment 
Men — ^things 
Iiistmctive — learned 
Mind — body 

Individual difierenccs — general 
likeness 

Understandmg — ^trauung 
Spiritual ideals — eammg living 
/*»<»*»*«— communicable 
Culture — ^nature 
Culture — efficiency 
Individual — average 
Participant— spectator 
Attitude of man — objective 
chaiiges 

Intellectual — ^volitional 
Organism — environment 
Objective — subjective 
Self — ^world 

He lost himself m the aflair — ^he 
found himself 

Imtial stage — completing period 
Stimulus — response 
Immediate (stimulus} — remote 
(stimuh) 

Direction — ^mdependent develop- 
ment 

Moral (results) — ^physical (results) 
Spontaneous — ^imposed 
I%rsonal influence — common 
pursuit 

Sensory impression — meanmg 
Physical — ^mental 
Individnahty — ^hke-nundedness 
Physical (direction) — social 
(direction) 

Lanjpiage — prevaihng habits of 
unng thin^ 


External adjustment — conscious 
mtent 

Imitation — similar response 
Ends — means 
Cause — eSect 
Civilization — barbarism 
Positive — ^negative 
Comparative — ^final 
Relative — absolute 
Dynamic— static 
Power — dependence 
Physical mcapacity — social 
capacity 

Social— egoistical 
Personal mdependence — social 
capacity 

Plasticity — ^fixity (rigidity) 
Speciahzed power mf animals) 
— multitude of instincts (of 
man) 

(Control of the) body — (control 
of) envuronment 
Genume— artificial 
One’s own problem — teacher's 
problem 

Human bemg — pupil 
Observation — telling (readmg) 
Leammg — teachmg 
Method — subject-matter 
Eatmg — food 

General method — origmahty of 
student 

Quantity — quahty 
Directness — self-consciousness 
Open-mindedness — empty-mind- 
edness 

Mental process — correct answers 
Play — ^work 

Personal experience — telhng 
Logical — ^psychological 
Naturalism — ^humanism 
Thmgs — signs 
Mediate — ^immediato 
Facts — ^imagination 
Intrinsic (v^ues) — instrumental 
(values) 

Leisure — ^labour 

Intellectual studies — ^practical 

studies 

Enerience — ^true knowledge 
Individual — ^world 
Vocational — hberal 
Contmuity — dualism 
Intellect — emotions 
Knowmg — domg 
Inner — outer 
Duty — ^mterest 
Knowledge — conduct 



The pairs of contrastihg concepts treated by Dewey 
IN HIS Interest and Effort as continuous and 
INSEPARABLE 


Achvtiy unthout interest versus activity with interest (pp 18-19) — 
" The condition either of total lack of interest or of imparfially 
distnbnted interest is as mythical as the story of the ass m scholastic 
ethics" (p 19) 

Interest without object (interest generally) versus interest with object 
(pp 19-20) — " If we cut ont an (mject about which mterest clusters, 
mterest itself disappears, relapsing mto empty feehng " (p 19) 

The emotional element versus the abjective element of interest. — “ Value 
IS not only objective but also subjective " 

Direct interest versus indirect interest (pp 21-45) — " There is no 
rigid msurmountable Ime between direct and mdirect mterest "(p 36) 
" Strictly speakmg, there is no such a thing as exclusively direct 
mterest * Even a baby mterested m pulhng a saucer with a spoon 
IS not concerned with a purely momenta^ reaction and excitement " 
(p 44) “ Not only, however, does the direct mterest m an object pass 

■flius gradually and naturally mto mdirect mterest, as the scope of 
idea IS prolonged, but the reverse process also takes place Indirect 
value becomes direct ” (p 38). 

Means versus ends (pp 21-32) — ^In the case of direct and immediate 
action, “ the end is the present activity, and so there is no gap m the 
mmd between means and ends " (p 21). " Division mto means and 
ends hardly has any meanmg " (m the illnstration of eatmg of a meal 
m civilized society) (p 29) In the light of contmuity of direct and 
mdirect mterest it becomes a general statement 
Stages of a process versus process as a whole. — " The musical theme 
heard may represent a step m a more contmuons process of musical 
education " (p 31) " Each moldmg of the clay, each strike of the chisel 

is for him [an artist — B. B B ] at the time the whole end m process 
of realization " (p 27) 

Effort versus end to be reached (pp 47—48). — " Ajiart from an end to be 
reaimed, effort would never be anything more thu a momentary strain 
or a succession of such strains " (p 4). 

Dislike versus longing (p 49) — This is a very illuminating and 
representative sample of dynainic logic. Two quite contradictory 
characteristics are, by defimtion, attnbuted to any smallest bit of 
combination of effort. " Effort as a mental experience is precisely 
this peculiar combination of conflicting tendencies, tendencies away 
from, and tendencies towards dislike and longing " (p 49) 

Weakening of the impetus versus strengthening it (pp 51-53] — This 
example is of tne same kmd as the one just mentioned. " This experi- 
ence of resistance has a double effect, though m a given case one effect 
may predominate and obscure the other. . . . One effect is weakenmg 
of tlw impetus m the forward direction ... On the other hand, 
meeting an obstacle may brace hun [the person who met the obstacle — 
B. B. B ], mvigorate him m his effort to achieve the end " (p 51) 
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Easy versus difficult (pp 55-60). — ^Activity must be both easy, m 
Older to be possible to perform, and difficult, m order to be stimulatmg 

The right kmd of educative activity is " when the work to be done is of 

a nature to make an appeal to him [a student — B B. B ] or to enlist 

his powers, and when the difficulties are such as to stimulate instead of 
depressmg ” (p 58) The contmuous nature of easy and difficult 
IS also well express^ m the foUowmg " paradox ” " Strange as it 

may seem to say it, one of the chief objections both to mechanical 
drill work, and to the assignmg of subject-matter too difficult for 
pupils, IS that the only activity to which they actually mcite the pupils 
is m hues too easy for them " (p 57) 

Motive versus its object (pp 60-63) — " A word of wammg may be m 
place against taking the idea of motivation m too personal a sense, 
in a sense too detached, that is, from the object or end m view ” {pp 
60-61) 

Process, function, versus its product (pp 63-64) " Another conse- 

quence of a too personal conception of motivation is a narrow and 
external conception of use and function We shall not insist upon 

tangible material products, nor upon what is learned bemg put to further 
use at once m some visible way " (pp 63-64). 

Physical versus mental (pp 68-70) — " As far as a physical activity 
has to be learned it is not merely physical but is mentm, intellectual, 
m quahty " (p 68) Because most, if not all, physical activities are 
modified by practice, that is, are capable of being learned, this statement 
may be taken as a general one 

Function of sense organs versus motor responses (pp 70-71) “ The 

sense organs axe sunply the pathways of stunuU to motor-responses, 
and it IS only through the motor-responses and especially through con- 
sideration of the adaptmg of sense-stimulus and motor-responses to 
each other that growth of mowledge occurs " (p 71) 

Work versus play (pp 77-80) — " The use of mtervening tools dis- 
tmguishes games and work from play " -(pp 76 and 101) “ There is, 

of course, no sharp distmction either m practice or m pnnciple between 
this form of activity [games — B B B] and the more du-ect kmd 
just discussed [play — B B B] The organs of the body — especially 
the hands — may be regarded as a kmd of tools whose use is to be learned 
by trying and thinking Tools may be regarded as a sort of extension 
of the bodily organs " (p 75) 

Intellectual or theoretical interest versus constructive practical interest 
(pp 81-83) — “ The mtellectual mterest is not a new thmg now showmg 
itself m the first tune ’’ [and S ]. "As there is no sharp hne of division 
m theory, so there is none m practice " (p 82). 

Interest towards persons versus interest towards things (pp 85-87) — 
" Adults are so accustomed to makmg sharp distmctions between their 
relations to thmgs and to other persons , so that it is difficult 
for them, practically impossible, to realize the extent to which children 
are concerned with things oniv as they enter mto and afiect tibe concern 
of persons, and the extent to which a personal social mterest radiates 
upon objects imd gives them their meanmg and worth " (p 86) Because 
of the contmuity of child and adult, wlmt Is said here about children 
may be accepted as a general statement 

Moral interest versus social interest (pp 87-89) — " It is not necessary 
to do more than to allude to the close connedaons between social and 
moral mterests " (p 88) 
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